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Lieutenant G. C. Frower, R.N.R., is now in England. 
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Mr. A. G. V. Berry is now in England. 
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Mr. F. G. Raprorort has returned from Mesopotamia ang 
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Dr. J. A. L. Henperson sailed from Canada on oe 14, 
and expects to arrive in England on or about December 2: 


The Secretary will be glad to receive information as to the 
whereabouts of the following members: H. L. J. Butzer, J. 4. 
Cuown, W. E. G. Hvupson-Hoppen, JEFFREYs, W. 
Murray-Jones, A. H. Nosie, Cart and A. E. Yares. 


STANDARDISATION COMMITTEE. 


The Report of the Standardisation Committee of the Institution 
has now been published under the title of ‘‘ Standard Methods of 
Testing Petroleum and its Products,’ and copies can be obtained 
from the Institution Offices at the published price of 6s., or to 
members of the Institution for distribution, and marked “ compli- 
mentary,” at 4s. 


SEVENTH ANNUAL DINNER. 


The Seventh Annual Dinner of the Institution of Petroleum 
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and members are asked to make a note of the date. 
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INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tse General Merertine of the Institution of 
Petroleum Technologists was held at the Royal Society of Arts, on 
Tuesday evening, November 4th, 1924, Mr. Herbert i 3 
MInst.C.E., M.I.Mech.E., M.I.N.A., M.Inst.Mar.Eng., President, 
occupying the Chair. 

The President, in opening the meeting, said that Mr. Campbell 


®S. Il aunter had very kindly offered to read a paper on “The Oilfields 
of Argentina.” Very little had been published in reference to 
that matter and the Institution was much indebted to the author, 
who was very well qualified to speak on the subject, for writing 
the paper. 

ition The following paper was then read :— 

a The Oilfields of Argentina. 

rto By Camppett M. Honrsr, O.B.E., M.A., A.M.Inst.C.E., F.GS., 

npli- F.R.G.8. (Member). 

HISTORICAL. 

Scientific attention was first directed to the oil possibilities 
of Argentina about 1885, when Stelzner made a geological investi- 
gation of the oil occurrences on the western slopes of the Sierra de 
Uspallata, close to Agua Zorra, Cacheuta, in the Province of 

_ Mendoza. Examination of the sedimentary formations with 
ght which these occurrences of oil were associated proved them to be 
25 of Rhewtic age. In the following year drilling operations were 


commenced at Cacheuta, by the Compania Mendocina de Petroleo, 
under the direction of Dr. Zuber, who in 1890 published his first 
monograph on the district. 

From 1890 to 1900 great interest was shown in the discovery 
and study of various oil and bitumen occurrences in the Andean 
foothills extending southward from Mendoza as far as the Province 
of Neuquen. The first important discovery was that of asphalt 
at the mines Eloisa y Roca, situated in the valley of the 
River Manga, one of the tributaries of the Rio Atuel. At first 
this substance was confused with that of coal, but the investi- 
gations by Dr. Zuber of the oil seepages at Cerro los Buitres and 
Cerro Alquitran dispelled this error. The formations responsible 
for these seepages were assigned originally to Rhetic age, and 
it was not until Bondenbender coneluded his survey of oil indi- 
cations as far south as Neuquen that it was recognised the 
formations belonged to Tithonian age. 

Between 1896 and 1903 much geological work was carried out 


by Burckhardt, in the Territories of Neuquen and Rio Negro, 


and 
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and the basis was laid of our present knowledge of the stratigraphy 
of the Jurassic and Cretaceous periods in the Argentine Cordillera. 

Between 1905 and 1907 Ameghino, Wilckens and Haupt 
directed their attention to the geology and paleontology a: various 
areas in this zone. 

In 1908 and 1909 drilling operations were commenced ») the 
Neuquen area at Cerro Lotena by the “ Neuquen Oil Synd te,” 
also at Covunco by the “ Acme Oil Syndicate.” These oper» tions 
proved abortive, mainly owing to transport difficulties, and were 
suspended before commercial results were obtained. About the 
same time an Argentine company, called “ El Petroleo Argentina,” 
was formed to undertake the development of the oilfields at Los 
Buitres and Cerro Alquitran, situated some 200 kilometres from 
the town of San Rafael. Unfortunately, this company located 
its wells where, according to the forecasts of Dr. Zuber, the chances 
of success were rather slender. In spite, however, of this 
disadvantage, oil of a heavy character was struck in several wells. 

In 1909 drilling was resumed in the Cacheuta district by an 
English company, called the “ Argentine Western Syndicate,” 
which, in the following year, formed the “ Cacheuta Oil Syndicate.” 
Several wells were drilled by the new company, but, again, the 
production was not found sufficiently well maintained to make 
the venture a commercial success. 

About the same time renewed attention was directed to the 
numerous oil indications in the Provinces of Salta and Jujuy, 
north Argentina, and in 1908 the author of this monograph made 
a detailed examination of certain oil occurrences at Aibal, not 
far distant from the station of El Quemado, in the Province of 
Jujuy. During the course of these investigations, the author 
discovered a very well-defined broad anticline exposed on the 
left bank of the Rio Negro, at the Barranca Tortugas, not far from 
the village of Canitas. A trial hand boring was started, but 
suspended after the author had left the district and before it had 
reached a depth of 150 feet. The existence of this structure 
was subsequently overlooked until it was rediscovered by 
Dr. Guido Bonarelli. 

At Garrapatal, in the same district, a well had been drilled several 
years previously, under the direction of Dr. Zuber. But the results 
obtained were not sufficiently encouraging to warrant other wells 
being sunk. A similarly disappointing result followed the drilling 
of two wells at Laguna de la Brea by Elgin Scott about 1909. 

While desultory prospecting operations for oil had thus taken 
place since 1885, the first important strike of oil did not occur 
till 1907, when a well originally designed for obtaining fresh water 
struck oil in considerable quantity at Comodoro Rivadavia, in 
the State of Chubut, at a depth of 535 metres. The fortuitous 
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discovery of oil in this well is well known, but bears repeating, 
since it illustrates again how great events may owe their existence 
to mere chance. Owing to the absence of fresh water at the small 
fshing port of Comodoro Rivadavia, the Government undertook 
he drilt well. Although it soon became evident no fresh water 
likely to be encountered—in fact the well stood full of salt 
steai-tirilling operations were continued, with a view to affording 
wsefebifeological information as to the sub-strata in that portion 
of Ptagonia. On attaining a depth of 500 metres, the engineer 
in charge asked for further instructions, but before these were 
received to the effect that operations were to be suspended and 
the rig dismantled, oil was struck at 535 metres, the well 
fowing strongly. With this happy outcome the modern history 
of the oil industry may be said to commence. 

Encouraged by the success obtained at Comodoro Rivadavia, 
the Argentine Government started prospecting operations at 
Plaza Huincul, in the Territory of Neuquen, about 1917. The 
first well was completed in September, 1918, at 610 metres, at 
which depth it flowed strongly. 


GEOLOGICAL. 


Before describing the various oilfields in detail, a brief survey 
of the structure of Argentina will enable a better understanding 
to be obtained of the geological conditions which obtain on the 
various oilfields. 

In Paleozoic times the present continent of South America 
formed part of the Brazil-Ethiopian Continent, Gondwana, which 
extended from South America to Africa. According to Dr. Wind- 
hausen, the western side of this old Continent was flanked by a 
great geosyncline, which in Tertiary times gave rise to the present 
Andean range. The Jurassic and Cretaceous sediments of this 
syncline are found extending in a great fan over Argentina, com- 
mencing in the north in the region of the Rio de los Patos, to the 
north of Aconcagua, and extending southward to Tierra del 
Fuego. The history of this geosyncline in Jurassic and Cretaceous 
times was associated with numerous oscillations along the coast- 
line, transgressions and regressions following each other in frequent 
succession. On the base of the porphyrites and granites of probably 
Paleozoic and Triassic age are found the conglomerates of the 
Triassic transgressions, followed upwards by Lias and Dogger 
sediments, whose faunal contents bear considerable resemblance 
to corresponding European types. A new transgression began in 
Kimmeridge-Tithonian times, the tendency towards the deepening 
of the geosyncline continuing until the middle of the Cretaceous 
epoch. The most remarkable phenomenon of this second marine 
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transgression is the faunal and petrographic uniformity which jg 
rarely equalled elsewhere. Thus, the Kimmeridge and Tithonian 
beds are found in Neuquen with the same characteristics as in the 
region of Aconcagua, these beds as well as the Neocomian being 
specially characterised by great abundance of types, species and 
individuals. As in other parts of the world, the marine fauna 
attained during this epoch the height of its development in the 
Sub-Andean period. Above the Neocomian marine deposits lie 
the “Variegated Sandstone series” which here represent the 
Upper Cretaceous. These sandstones correspond with periods of 
regression of the sea towards the Pacific and represent a period of 
mainly continental conditions. Towards the end of this period 
the orogenetic movements commenced during which the great 
Andean fold along the coast of the Brazil-Ethiopian Continent 
was formed. 

Such, in broad outline, is the history of the Andean Mesozoic 
geosyncline, which subsequently was subjected to tectonic 
movements. 


Om. INDICATIONS. 


From the extreme south to the extreme north of the Argentine 
Republic, innumerable indications of oil, asphalt, rafaelite, etc., 
occur. Thus heavy oil is found seeping out near Punta Arenas, 


on the Straits of Magellan, in beds assigned to the Tertiary period, 
but so far no systematic prospecting operations have been carried 
out. The most southernly wells drilled in search of oil are in the 
neighbourhood of Santa Cruz, but the results so far recorded are 
of a discouraging order. From Comodoro Rivadavia the oil belt 
extends northwards through the territory of Neuquen and the 
Provinces of Mendoza, Salta and Jujuy, to the Bolivian frontier. 
The distance represented by this long succession of oil indications 
is about 2500 kilometres (1500 miles), the width being at present 
unknown. (See Fig. 1.) 

Broadly, the oil-bearing formations now exploited in the Argentine 
belong to the Cretaceous at Comodoro Rivadavia, the Upper 
Jurassic in the Province of Neuquen, the Triassic (Rhaetic) at 
Mendoza and range from Upper Mesozoic to the Devonian in 
Jujuy and Salta. 


Comoporo RIVADAVIA. 


Dealing with the various oilfields in their order of importance, 
those of Comodoro Rivadavia claim first attention. As stated 
above, this field was first discovered by a happy chance on Decem- 
ber 13, 1907, when oil was struck at a depth of 535 metres. Imme- 
diately upon oil being struck the Government suspended the 
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Mining Laws within a radius of 25 kilometres of the well, and the 
Mining Department at once undertook the further prospecting 
of the new field. Five wells were drilled during the next three 
years, all of which yielded petroleum or gas. 

In 1910 the Government reserve was reduced to 5000 hectares 
(12,500 acres) and the surrounding country was thrown open to 
public and private enterprise. Numerous concessions were applied 
for, but, owing to the many difficulties incident to operating in 
the locality, several were allowed to expire. It was soon, however, 
apparent that much undesirable speculation in oil lands was taking 

lace, to stop which the Government prohibited, by a decree in 
1913, the denouncement of mines in the district of Comodoro 
Rivadavia, between the parallel of the Pico Salamanca on the 
north and parallel 46 on the south, and a north and south line 
30 kilometres west of Comodoro Rivadavia. This decree applied 
only to fiscal lands within that area, and thus permitted the acquisi- 
tion by prospective oil companies of a few small private tracts. 
(See Fig. 2.) 

More recently the Argentine Government has reframed many 
of the mining laws with especial reference to petroleum, but as 
the new laws are still sub judice further comment would, at this 
stage, be out of place. 

The geological formations encountered within the Comodoro 
Rivadavia area, commencing with the youngest, are as follows :— 
Quaternary. pebble beds. 

Araucanian sandstones, clays, etc 
Tertiary. Marine Patagonian formations (sand, clays, tufis, etc.). 


Unconformity. 
Mammalian beds (white and greenish-yellow sandy clays). 
Unconformity. 


Cretaceous. Upper Cretaceous. 
Salamanquean (Danian) formation (greenish-red and black 
clays) containing upper oil horizon at the base. 


Unconformity (7). 
Senonian (grey-blue sandy clays and oil sands). 
Variegated Sandstones (“* Areniscas Abigarradas °’). 


Owing to the existence of at least two unconformities between 
the surface beds and the oil-bearing formations, a study of surface 
exposures affords little or no guide to the structure of the oil series. 
Actually the formations, as exposed, have a very slight dip to the 
south-east and are almost entirely free from faulting. The Cre- 
taceous beds, in which the oil series occur, have doubtless been 
affected to a certain extent by the great earth movements which 
caused the uplift of the Andean range, but, in the author’s opinion, 
the most satisfactory explanation of the numerous elongated struc- 
tures which have been traced within the proven limits of the field 
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is to be found in erosional conditions that would be present at the 
mouth of a great delta, followed by a phase of more or less rapid 
submersion or depression, during which the invading sea, here 
represented by the fossil deposits of the zone of Lahillia Luisa, 
covered the deltaic channels and sandbanks. 
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The present area over which oil prospecting operations have 
been conducted extends from Mangrullo, some 40 kilometres 
(24 miles) to the south-west of Comodoro Rivadavia to Puerto 
Visser, some 60 kilometres (36 miles) to the north-east, or in all 
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over a roughly north and south distance of 100 kilometres (60 miles). 
The wells at Mangrullo have not yet been drilled in, so the definite 

nce of oil in that area remains to be proven. The results at 
Puerto Visser were negative, though oil indications were encoun- 
tered. Actually the present area over which oil has been encoun- 
tered in greater or less quantity in the Commodoro Rivadavia 
Field is represented by Well No. 99 of the Government in the south, 
and Kinkelin Well No. 1, not far from Pico Salamanca in the north, 
representing roughly a north and south distance of 32 kilometres 
(19 miles), with an at present maximum east and west extension 
of approximately 10 kilometres (6 miles), or in all say 160 square 
kilometres or 60 square miles. 


Various drilling systems are in use on the Comodoro Rivadavia 
Field. The Government have until recently relied almost exclu- 
sively on the Fauck Express System. A few Canadian rigs, some 
with pole, others with wire cable tools, have been used, and good 
results have been obtained by combining Canadian rigs with the 
use of hollow water-flush rods. The Astra Company, which is 
an Argentine concern, relies on the Raky system. Although the 
Rotary had been tried and rejected as utterly unsuitable, the 
author was convinced that the formations, at all events down to 
a depth of about 450-500 metres, were ideal for rotary drilling, 
and determined to give that system another trial under more 
workmanlike conditions. The results obtained were, from the 
outset, very striking. Thus, while the average time taken to drill 
wells with other systems exceeded twelve months, the average 
time occupied by the rotary alone or the rotary combined with 
hollow rods, amounted to only 60 days. Trial was made with 
cable tools for drilling-in, but owing to the heavy nature of the oil 
and the plastic condition of the clays and shales, the tools would 
not fall freely and the trial was a failure. The combination of 
hollow rods, worked off a local American type walking-beam, 
was found to give excellent results, especially as by using a reverse 
flush a continuous succession of good samples can be obtained. 
The importance of this latter feature cannot be over-emphasized, 
as the formations in most parts of the field are so thin and lenticular 
that, unless great care is exercised, serious damage may result 
by inadvertently drilling through an oil sand into underlying 
water-bearing strata. 

Until recently the methods adopted for exploiting the wells were 
confined to swabbing or bailing. The author was among the first 
to introduce the multiple pumping system, which has enabled the 
cost of production to be greatly reduced. Interesting experiments 
are now being conducted with gas jets, but results so far obtained 
are inconclusive. 
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The importance and magnitude of the Comodoro Rivadavia 
Field is well illustrated by the following production figures :— 


PRopvUCTION OF THE ComopoRO RIVADAVIA OILFIELD. 


Explotacion Cia. Cia. Synd. de Total 

Year. Nacional. “ Astra.” Argentina. Perforaciones. Production, 
Cubic Cubic Cubic Cubic Cubic 

Metres Metres. Metres. Metres. Metres. 

1908 1,821 1,821 
1909 2,989 2,989 
1910 3,293 -- 3,293 
1911 2,082 2,082 
1912 7,461 7,461 
1913 20,733 20,733 
1914 43,795 43,795 
1915 $1,580 .. 81,580 
1916 .. 129,890 .. 6,015 .. 1,016 “= 137,821 
1917 .. 181,629 .. 6,810 .. 5,236 — °* 193,675 
1918 .. 197,574 .. A 7,746 _- 213,085 
1919 .. 188,093 .. 16,888 .. 5,043 .. 210,924 
1931 .. 276,808 .. 33,2383 .. 13,908° .. 322,813 
1983 «26348010 .. 74701 .. .. 1,335 .. 446,459 
1923 .. 48,130 .. 80,234 .. 365,714 .. 3,652 .. 527,629 
2,116,358 .. 246,539 .. 105,210 .. 10,306 .. 2,478,413 


According to latest advices, the present combined production of 
the whole field is at the rate of about 750,000 tons a year, and, as 
it is the intention of the Argentine Government to greatly intensify 
its drilling programme, there is reason to anticipate that it will 
not be long before the field is producing a round million tons per 
annum. 

The oil produced at Comodoro Rivadavia is essentially of the 
fuel oil type, an average analysis — as follows :— 


gravity at 15° C. 0-912 

iscosity at 15° C. oo ee 21-15 

Flash point ee ee es o 

Calorific value .. o- ae -- 10,000 to 10,200 calories 
Distillation—commences at. . ee we 

Products distilling over up to 150° C. -. 45% 

Products distilling over from 150° C.—300° C. 18-5% 

Products distilling over above 300° C. -- 770% 


The bulk of the production is shipped in its crude state to Buenos 
Aires and Bahia Blanca, where it is used as fuel, though a small 
quantity, amounting in 1923 to 43,062 tons, was passed through 
the Government Refinery at Comodoro Rivadavia. 

Recently the Direccion General de Yacimientos Petroliferos 
Fiscales was granted a credit of $20,000,000 m/n (£1,750,000) for 
the purpose of erecting a large Refinery at La Plata, with an 
estimated daily throughput capacity of 2000 tons, and for the 


* From 1921 inclusive operated by Cia. Ferrocarrilera de Petroleo. 
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further intensive development of the various national oilfields. 
There is, therefore, every evidence that the Argentine Government 
intend to actively develop the oil resources of Argentina as a whole, 
and of Comodoro Rivadavia in particular. 

One of the difficulties attending the exploitation of the oilfields 
at Comodoro Rivadavia is the presence of salt water in the oil 
bearing formations. Owing to the very lenticular nature of the 
oil series and the close proximity of highly saturated water sands, 
it is often found that, apart from the main water shut-off cemen- 
tation at about 450 metres, further cementations are required to 
exclude secondary water sands, which occur both above and below 
the oil sand lenticles. These operations necessarily add considerably 
to the actual time taken for drilling the well, and call for the 
exercise of careful supervision on the part of the technical staff. 
In the author’s opinion, much trouble has been caused through 
allowing wells to flow at a rate in excess of that consistent with 
the maintenance of a fair equilibrium between the static and 
dynamic conditions present in the oil sand. The result of neglecting 
this important point has been the premature flooding of wells and 
the consequent admission of water into the oil sands exploited by 
adjacent wells. 


NEUQUEN OILFIELDS. 

The next most important oil-bearing area in Argentina is 
undoubtedly that associated with the name of the Province of 
Neuquen. As previously stated, the geological conditions under 
which oil is found in this area are entirely different from those 
present at Comodoro Rivadavia. Within this zone, which extends 
roughly from at least Bariloche in the south to Cerro Alquitran, 
Los Buitres and to the Mines of Eloisa and Roca in the north, the 
Tea) series forms part of the Upper Jurassic system. (See 

. 8.) 

Possibly one of the best exposures of this Upper Jurassic Oil 
Series is found on the southern flank of Cerro Lotena, close to where 
drilling operations were undertaken by Argentine Oilfields, Limited. 
The geological sequence of beds exposed there is as follows :— 
Upper Cretaceous .. Variegated Sandstones (Candalero group). 

Lower Cretaceous ..  Neocomian. (1) 
eocomian. 
Upper Jurassic i 


Unconformity. 
Lower Ki idge. 
ete. 


The structure of the formations in the Cerro Lotena-Plaza 
Huincul area is interesting, and shows very clearly the influence of 


il- bearing). . 
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different tectonic movements. Briefly, these may be chronologic. 
ally arranged as follows :— 

1. The main Jurassic movement which caused the 
uplift of the Cerro Lotena range during Kimmeridge times, but 
anterior to the deposition of the Kimmeridge-Portland (2) oil- 
bearing series, which here lie with marked unconformity upon 
the lower Kimmeridge (!) Terrestrial Grits and Sandstones, 
(See Fig. 9.) 

2. A movement which took place in Middle Cretaceous times, but 
subsequent to the Neocomian period, and which resulted in 
the Candalero members of the Lower Variegated Sandstone 
Series (Upper Cretaceous) lying unconformably on the 
Neocomian and other lower formations. This remarkable 
unconformity is admirably exposed close to the oil seepage at 
Cerro Lotena, and gave rise to a curious misinterpretation of 
the upper beds, which were at one time erroneously ascribed 
to the Roca or early Tertiary Series. (See Fig. 10.) 

3. A more gentle movement towards the end of the Cretaceous 
or early Tertiary times, and as such reflecting the fading out 
of the great tectonic movements which were responsible for 
the final uplifting of the Andean Range. 


The directions of the pressures which gave rise to these movements 
have been along different axes. Thus, the earliest movement, 
namely, that in Jurassic times, undoubtedly proceeded from the 
north-west, and gave rise to the north-east and south-west folding 
of the older Jurassic rocks. The tectonic movements which 
occurred in Middle Cretaceous times were probably also from the 
same direction, whilst those reflected in the Upper Cretaceous 
formations resulted in flexures running approximately east and 
west. 

A study of the drainage system of the Neuquen area lends strong 
support to the contention that the main lines of flexure, conse- 
quently zones most favourable to the accumulation of oil, run 
south-west and north-east. Against this may be cited the views 
of Dr. Keidel, on whose advice the first well at Plaza Huincul was 
located. This site was selected to strike the oil-bearing series, 
which was there supposed to conform with an east and west 

‘ anticlinal, clearly developed in the middle and upper Variegated 
Sandstone Series. In the author’s opinion, the fact that oil was 
struck at Plaza Huincul is a further instance of exceeding good 
fortune attending the Government’s prospecting operations, since 
he considers the structure of the oil series at Plaza Huincul conforms 
with an extension of the anticline clearly exposed at Cerro Lotena 
trending in a north-easterly direction. Only further drilling will 
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establish which of these two views is correct, though the weight of 
evidence at present supports the author’s contention that the minor 
foldings present in the Upper Cretaceous formations do not extend 
to any great depth, certainly not to such depth as would influence 
the accumulation of oil present in Upper Jurassic strata. 

Apart from early desultory prospecting operations which took 
place about 1907-1908 at Covunco and Cerro Lotena, the first 
commercial oil well to be drilled in this area was completed by the 
Argentine Government at Plaza Huincul on September 30, 1918. 
This well flowed initially at the rate of several tons a day, the oil 
being of remarkably high grade, 


vity at ee 0-8423 
Paraffin 
it 
Viscosity at 20% 3°-2 ° 
— 3° Centigrade. 
Water be. Nil % 
Products distilling over up ‘to ° “4 
Products distilling over from 150° to Centi- 
grade, i.¢., kerosene 38-5% 


Immediately on striking oil the Government decided to drill 
further wells, the nett result of which has, on the whole, been very 
satisfactory. Owing to the inland situation of Plaza Huincul, and 
to the circumstance that the oil was so high grade as to render it 
unsuitable for immediate consumption as liquid fuel, the Govern- 
ment preferred to concentrate its operations on the more southern 
coastal field of Comodoro Rivadavia, where incidentally higher 
initial productions were being obtained. 

Since the completion of the Discovery well at Plaza Huincul, 
some 17 wells have been drilled on the Government Reserve. 
But the production returns afford no reliable indication of the 
capacity of the field, since for years the wells were not exploited 
once they ceased flowing, and it is only recently that systematic 
pumping has been instituted. (See Fig. 11.) 

Production from the Government Reserve at Plaza 
Huineul. 


1921 din 918 cubic metres. 


Encouraged by the success of the Government at Plaza Huincul, . 
and no doubt basing their views largely on published i 
reports by the Government, all of which indicated the Plaza 
Huincul Anticline as trending east and west, several private 
enterprises acquired concessions to the eastward of the Government 
Reserve. The outcome of these ventures has so far been unsatis- 
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factory. More recently, drilling operations were initiated by 
Argentine Oilfields Limited on the southern flanks of Cerro Lotena, 
where high grade oil has been encountered in several wells, and 
the prospects of opening up commercial production appear assured. 

The most interesting well recently drilled in the Plaza Huincy| 
district lies immediately to the westward of the Government 
Reserve, and was sunk by the Cia. Petroleo de Challaco. (jj 
was struck at 712 metres, at which depth the well flowed from 
30 to 50 tons a day, the quality of the oil being similar to that 
encountered on the Government Reserve. (See Fig. 12.) 

Apart from the operations which have already taken place in 
the Cerro-Lotena-Plaza Huincul area, the author is of the opinion 
that the Jurassic Oilfields of Argentina promise to play an 
increasingly important réle in the oil industry of that country. 
In the first place, the area over which the Jurassic oil-bearing 
series occurs is very considerable, exceeding probably 800 kilo. 
metres (500 miles) in a north and south direction, while its easterly 
extension is at present undetermined. Taking into account the 
thickness of this Jurassic Oil Series, its great extent, the numerous 
favourable geological structures which are exposed, and of which, 
doubtless, many more exist but are not reflected on the surface, 
and bearing in mind the high quality of the oil produced, it is 
reasonable to venture the opinion that this area is destined to 
figure prominently in the future. 


Avuca Manumpa. 


Before passing from the oilfields of the Neuquen district to 
those near Mendoza, reference must be made to the very important 
seams of Rafaelite which are found to the south-east of the old 
extinct voleano, Auca Mahuida. Two thick veins of this high 
grade asphaltite have been found in this area. These veins cross 
the valley in a north north-west and south south-east direction, 
and coincide with the crests of two gentle anticlines, which doubtless 
owe their origin to the movements associated with the volcanic 
upheaval that was responsible for the lava flow of Auca Mahuida. 
According to Dr. Pedro T. Vignau, the Auca Mahuida Rafaelite 


from surface. 
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Density .. ore og 11405... 11406 1-104] 
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In general appearance this Rafaelite resembles very closely the 
asphaltites known as Manjac in Barbados and Grahamite in the 
United States, and is undoubtedly derived from petroleum having 
3 paraffin base. This conclusion corresponds with what one would 
expect from the geology of the district, and furnishes undoubted 
evidence of the extension of the Kimmeridge-Portland sea to the 
region that, to-day, is occupied by the cone of Cerro Auca Mahuida. 


CERRO ALQUITRAN. 

The oilfield of Cerro Alquitran is situated about 200 kilometres 
(120 miles) westward of the township of San Rafael, in the province 
of Mendoza. The valley in which oil seepages occur is about 
5 kilometres (3 miles) long and 1} kilometres (1 mile) wide, and 
runs roughly north and south. To the southward the valley opens 
out, and in the centre of it lies the andesite rock mass of Cerro 
Alquitran. Two or three kilometres further to the south the valley 
again narrows and continues as such until it opens on to the Sub- 
Andean Plain. The trough-like configuration of the country to 
the west of the valley of Cerro Alquitran is due to alternating soft 
nad hard beds in the geological formation, the dip of which has 
a general trend to the westward. The origin of the oil is attributed 
to beds of Upper Jurassic age, which would correspond with the 
Kimmeridge-Portland oil-bearing series at Plaza Huincul and Cerro 
Lotena. Structurally, the field is somewhat complex, owing to 
the andesite rock mass of Cerro Alquitran having been thrust up 
through the oil series, which have, therefore, at the point of contact 
undergone partial distillation. This phenomenon is illustrated 
in a most interesting way by the occurrence of seepages high up 
the sides of Cerro Alquitran, and which can only owe their presence 
to inspissation through fissures, etc., into the andesite rock mass. 
Apart from this local structural phenomenon, the field represents a 
monocline dipping to the westward. 


MENDOzA. 

While historically the Cacheuta oilfield, near Mendoza, is the 
oldest exploited field in the Argentine Republic, drilling operations, 
on the whole, have not been rewarded with the measure of success 
to which they were entitled. The earliest wells were located by 
Dr. Zuber close to the point of outcrop between the Rhetic beds 
and the great andesite rock mass forming the core of the Cerro de 
Cacheuta. Most, if not all, of the wells struck oil, several in con- 
siderable quantity. This initial success led to the construction 
of a 4-inch pipe-line to the station of San Vincente, a distance of 
about 30 kilometres from the field. For reasons attributed to 
the sudden exhaustion of the wells, the field was subsequently 
abandoned, but from time to time drilling operations were resumed, 
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until finally in 1914-15 two wells were drilled on the plain, some 
distance away from the older and shallower wells. Of these the 


“ Victor” is reported to have struck oil in considerable quantity 


at a depth of 997 metres, and according to local accounts is said 
to have flowed at the rate of from 50-100 tons pr diem. The 
second well, “Guillermo,” was stopped at a depth of 500 metres, 
owing, it is said, to the difficulty of obtaining drilling m:-rial 
during the war. 

The quality of the oil is excellent, and contains a consi. able 
quantity of paraffin wax, while its constituents of petrol and cero. 
sene appear in excess of that contained by average petroleum. 

Geologically, and on a large scale, the field represents a fan- 
shaped monocline, the general dip being southerly. Within this 
area at least one structure merits attention. 

Considerable interest attaches to the thick layer of finely laminated 
black shale, which overlies the first oil-bearing sandstone. This 
shale bed is about 60 feet thick, and from its appearance and texture 
is likely to be found to yield a considerable quantity of shale oil. 
In recent times attempts have been made to treat this shale, but 
results, although understood to be very satisfactory, have not yet 
been published. 

Satta-Jusvy. 

In the extreme north of Argentina, and bordering on Bolivia, 
occur a series of interesting flexures, which have been the subject 
of careful investigation by many geologists, such as Dr. Bracke. 
busch, Dr. Stappenbeck, Dr. Schiller, Dr. Keidel and Dr. Guido 
Bonarelli. Briefly, these structures occur in what Dr. Bonarelli 
describes as the Sub-Andean system, which lies between two very 
different types of structure—namely, the horizontal one of the 
Chaco on the east and the very complicated system of the Eastern 
Andean Cordillera on the west. Speaking generally, the structures 
have a north and south Axis, and are the result of the pressure of 
a unilateral thrust from the west. Proceeding eastwards the folds 
show a gradual diminution in intensity, until the plains of the Chaco 
region are reached, where they are visible as only very gentle 
undulations, partly covered by Quaternary sediments. Owing 
still exists as to the primary source of the oil. Many of the forma- 
tions exposed are clearly of continental origin, being devoid of 
fossils or other organic remains which would account for the origin 
of the oil. 

The following diagram shows the various interpretations which 
have been given to the formations which outcrop within this 
region. The difference in the classifications is no doubt largely 
accounted for by the observers having recorded the formations 
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Areniscas (Sandst.) onglom. 
beds 8 8 


Within this Sub-Andean region numerous anticlines have been 
traced, mostly with overturned eastern flanks, while others have 
double axes (See Fig. 13). Of these, according to Dr. Bonarelli, 
the Morro Quemado (Hunter) dome is the only structure in the 
province of Jujuy presenting the conditions generally accepted as 
indispensable for justifying exploratory drilling. This structure 
is very regular and the dips are gentle on both sides, furthermore 
the Tertiary series has been deeply eroded along the crest, thus 
diminishing the thickness of the barren series which must be 
traversed by wells in order to reach the petroliferous beds. In 1922 
drilling operations were initiated on this anticline by the State 
Railways Department of Argentina, and oil was struck in the first 
well in dolomitic limestone at a depth of 530 metres (1750 feet). 
(See Fig. 14). According to Dr. Longobardi, the oil has the 
following characteristics :— 


Calorific value 10,719 calories. 
Sulphur ob os ae 0-527 
By dintilletion to 175° C. 3-40 
175° C. to 300° C. = 12-00 
300° to 360° C. oe Se ws 17-00 
Residuum ee os ee 62-70 
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According to Dr. Longobardi, the origin of the oil encountered 
in the Salta-Jujuy district may be assigned either to the dolomitic 
limestone (Upper Mesozoic) or to the Devonian. 

In view of the great interest taken in the oilfields of Southern 
Bolivia by the Standard Oil Company, and that company’s reported 
desire to extend its operations southward into northern Argentina, 
it is likely that this northern field of the Argentine Republic will 
furnish interesting results before long. 

Conciusions. 

From the foregoing necessarily brief survey of the potential 
oilfields of Argentina, it will be seen that the prospects of developing 
an important oil industry in that country are more than promising. 
Hitherto, attention has been chiefly directed to the southern 
coastal fields—namely, those at Comodoro Rivadavia, where, 
within the brief space of seventeen years, an annual production 
at the rate of about three-quarters of a million tons has been 
built up. Now, however, increasing regard is being paid to the 
other and higher grade oilfields of Argentina, notably those in the 
district of Neuquen. There, as in other parts of the Republic, 
numerous favourable geological structures are found, which in 
the author’s opinion are destined to play an increasingly important 
part in the economic future of the country. 

In the preparation of this paper liberal use has been made of 
the numerous bulletins published by the Argentine Government, 
to whom the author is further greatly indebted for the assistance 
it has so generously and freely accorded him during his several 
visits to Argentina. Grateful recognition is also gladly rendered 
to the local managements of the various companies for their pro- 
ductions and other data, and, last but not least, to Mr. R. H. 
Mitchell for his collaboration over geological problems and 
preparation of the various plans and well logs. 


DISCUSSION. 


The President said he was sure all present had been very much 
interested in the paper, which formed a very valuable addition to 
the proceedings of the Institution, especially, as he had previously 
mentioned, so little had been published in reference to the part 
of the world with which the paper dealt. No doubt there were 
many gentlemen present who knew Argentina, and the audience 
would be much interested to hear any remarks they had to make. 
He had no doubt, also, that the geologists present must have been 
much interested in the paper and would desire to discuss it. 


Mr. T. G. Madgwick, in opening the discussion, commented 


on the great area embraced by the oil indications in Argentina, 
8K 


| 
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where, although one or two areas had been investigated in detajj 
the bulk of the country was comparatively unknown geologically, 
and, consequently, it was previous to attempt much generalisation 
as to the manner of oil occurrence. He thought, however, apar; 
from Comodoro Rivadavia and the extreme south, the know 
occurrences might be grouped in two areas, that of Neuquen and 
Mendoza in the centre and that of the Sub-Andean district in the 
north. Between the latter and the Pre-Cordillera, and penetrating 
in a wedge-shaped form northward into Bolivia, as far as the 
valley of the Pilcomayo, lies a block fault known as the Puna. 
The Neuquen-Mendoza area lies on the southern continuation of 
this fault block in the fan of Jurassic and Cretaceous rocks to which 
Mr. Hunter refers. The occurrence of oil appears to be here 
related to large Tertiary volcanoes, from which both basalts and 
andesites have flowed and near which occur veins of “ Rafaelite,” 
an asphaltite resembling Gilsonite. The number of these veins is 
said to be innumerable, and doubtless represents the more intense 
action of heated volcanic waters upon bituminous shales, whilst 
the actual high-grade seepages and proven deposits are located 
further from the foci of volcanic activity. The thickness of the 
various formations concerned was very considerable, and the 
difficulty in testing the economically workable deposits that 
probably existed would be their location. 

The Sub-Andean area, on the other hand, derived its oil from 
Devonian rocks, the occurrence of which beneath the other area 
was problematical, for on the Puna the Cretaceo-Jurassic lay direct 
on Siluro-Cambrian rocks. Any seepages found in the Sub-Andean 
region issuing from the Cretaceous or Jurassics were probably of 
secondary origin and derived from the Devonian, a formation of 
black shales and some micaceous sandstones, very well in 
Bolivia, whence sufficient paleontological evidence had been 
obtained to deduce its age. 

A point of interest regarding the character of the oils from the 
two districts is that Dr. Ernesto Longobardi, in a work published 
in Buenos Aires in 1909, suggested that they are chemically very 
similar, and are naphthene oils with a certain amount of aromatics. 
This being so, it was curious that they should come from such 
widely different horizons, and he wondered whether this afforded 
any ground for regarding the Neuquen oil also as only secondary 
and perhaps from concealed Devonian strata. 


Mr. Hunter had quoted a succession which he and Mr. J. Romanes 
had established some years ago in Bolivia. The names of the 
divisions used are, of course, local and perhaps not now of general 
interest. Since then quite an amount of additional work had 
been done in linking up Northern Argentina and Bolivia, and in 
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determining the ages of the formations of the Sub-Andean rocks. 
Thus, the Lower Sandstones or “ Mandiyuti Beds” were clearly 


Hl aivided into two series, of which Dr. Bonarelli had shown that the 


lower may be taken as Permo-Carboniferous and the upper as 
frias. Further, according to Bonarelli, the base of the Dolomitic 
gries was probably Trias, the rest largely Lias with possibly some 
lower Jurassics. The ‘“ Upper Sandstones” are Cretaceous, 
and the base of the “ Sub-Andean Tertiary ” had been ascribed to 
Paleocene age from certain lamellibranchs found by Romanes 
near the Rio Grande by Abapo. 

Mr. E. H. Cunningham Craig desired, in the first place, to 
congratulate the author on the admirably clear way in which he 
bad put the facts connected with the oilfields of Argentina before 
the Institution. Personally he did not think a better or more 
comprehensive account of the subject could have been given in 
the time at the author's disposal. Unfortunately, he had not been 
in Argentina personally, but in the last few years maps and reports 
from, he thought, every one of the fields that had been described, 
had passed through his hands. He desired in particular to pay a 
tribute to Dr. Bonarelli, who seemed to him to have done most 
excellent work, especially in the area in the State of Jujuy and 
northwards towards Bolivia. Dr. Bonarelli’s account of the 
structures and of the formations there was quite the best thing 
he had seen in any publication connected with the Argentine. 
Of course, the great question for consideration was the age of the 
oil in that part of the world. The structures were well worked 
out; they seemed quite simple and sometimes very favourable ; 
but the occurrences of oil were at so many different horizons that 
it was very difficult to say which was the formation which would 
be best worth drilling in order to tap the oil. It had been im- 
pressed upon him for some years that the greatest success would 
probably be found along the Sub-Andean regions, although it 
was quite possible that many fields would be found in the more 
or less concealed structures nearer the coast. But he thought 
it was along the Sub- Andean structures where the folds ran roughly 
parallel with the mountain range that the best results would in 
the end be found in Argentina. 

Mr. W. B. Hume said he desired, in the first place, to add a 
word of congratulation to the author on his excellent paper. The 
Argentine was such a very large area that it was almost impossible 
for one man to deal with it adequately, and as Mr. Madgwick had 
referred to the northern area, perhaps he (the speaker) might be 
permitted to add a few words with regard to the southern area. 
He had made a rapid visit over the southern area from Comodoro 


Rivadavia southward to Santa Cruz. Nearly every part of that 
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area was covered with the Patagonian formations, which, as the 
author said, appeared to be almost entirely horizontal. 

were not absolutely horizontal, but some formations of very gentle 
anticlinal structure and gentle foldings could be made out by 4 
careful survey. For instance, if one stood some distance inland 
behind Comodoro and looked towards the sea, it would be found 
that the Upper Patagonian beds, instead of taking the general 
gradual dip towards the sea, were rising up slowly, as though the 
oilfield of Comodoro was covered over by an anticline or an elongated 
dome in the upper structure. He could not say whether that was 
the case or not, because it was quite impossible to make any surface 
survey either over the Government field or the property of the 
Astra Company, as they were very particular not to allow anyone 
to do anything of the sort. In fact, Dr. Trumpy, who was working 
for the Royal Dutch, was arrested on the Astra property, and 
he was warned off for getting too far into the Government reserves. 
As he saw no reason to run the same risk himself, he did not go 
very far into either of them. But even if, after a careful survey 
of the structure, folds in the Patagonian were made out, there were 
still the unconformities underneath, and they did not know what 
relationship might exist between those folds and the structure in 
the Cretaceous beds where the oil was to be found. Both Dr. 
Trumpy and Dr. Keidel were working out the domes and anticlines 
in the upper structure of the Patagonian, and drilling through 
them in the hope they might find that there was some connection 
between at least the larger features in the Patagonian and the 
Cretaceous underneath, but he did not know what success they 
had achieved. It seemed to him that the only way of deciding 
that point would be by making an accurate survey of the surface 
and by making a careful study of the logs of the various wells. 
It was very difficult to collect all that information in a short time, 
and personally he came away without obtaining much impression 
as to whether such a relationship existed or not. As the author 
stated, in the Neuquen district the surface anticlines seemed to run 
in an east and west direction, whereas the under ones ran in a 
south-west to north-east direction. Whether similar discrepancies 
occurred between the directions in the Comodoro district or not 
he did not know. So few facts were known about the structure 
in the Comodoro district that necessarily a great many theories 
had been put forward, the first being that not only the surface 
beds were horizontal but also the oil-bearing beds. It was held 
that those beds were lenticular, and that the driller might happen 
to hit the lenticular sand with oil under high pressure, though 
how the oil accumulated in these flat lenses he did not know. 
That might or might not happen anywhere, and therefore it did 
not matter where the companies took up their concessions. Conse- 
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quently concessions were taken up at random, very often close up 
to the Government field, where one would expect, if there were any 
structures underneath, they would be in the drainage area from 
which the Government field derived its oil. Attempts to drill 


mas wells at random in different parts of the country, in the hope of 
‘ound hitting some oil, could hardly be recommended. Attempts had 
etal J heen made as far south as Santa Cruz and San Julian, but he did 
the not think very many attempts would be made in that part of the 
pated country, although there was quite a possibility of finding other 
Ps fields as Comodoro had been found. Possibly from a commercial 
riace F joint of view it would be best to leave those places in which there 
"the were no surface indications whatever to be discovered by the 

king Government when drilling for water once more. 
and Mr. F. M. Penney said he desired, in the first place, to con- 
eo gratulate the author on his most valuable paper. One point of 
8° § broad geological interest was the statement that: “In Paleozoic 
‘vey § times the present continent of South America formed part of the 
a Brazil-Ethiopian Continent, Gondwana, which extended from 
hat F south America to Africa.” He desired in that connection to be 
Dr. allowed to make a few remarks on something he had lately seen on 
the other side of the ocean which separated those two countries, 


namely, in South-West Africa, which he thought amply went 
to bear out the theory regarding that ancient continent. He 
gathered that the author stated that, roughly speaking, he found 
in South America the Mesozoics lying directly on the old granitic 
rocks. On the other side of the ocean, in South-West Africa, 


ing exactly the same thing occurred. Near the coast-line in South 
~ America they were Jurassics and Triassics. He did not gather, 
1 however, that the Cretaceous actually lay on the old granitic rocks, 


but in South-West Africa the Cretaceous were actually in contact 
with the granitics. Another parallel was that above the Cretaceous 
the Tertiary existed very much in the same way as the author 
described the Patagonian Tertiaries did, i.e., practically horizontal, 
almost without perceptible dips. Again, in regard to the Cretaceous, 
in South-West Africa there were the variegated sandstones as in 
Argentina. The author stated that in one part of the district of 
Neuquen some of the folds had their axes roughly east and west. 
Exactly the same thing occurred in the Cretaceous on the South- 
West Coast of Africa, where also, on penetrating inland, towards 
the mountain ranges, one encounters Devonian rocks as at Jujuy. 
and Salta in America. Again, with regard to the question of 
oil, such oil as had been found in the part of the world that he had 
been to was a heavy oil. The Comodoro oil was 0.912, whereas 
in South-West Africa it was 0.945, another point of interest. The 
author has also referred to the rafaelite in South America. In 


the 
They 

gentle 
by a 

nes 

agh 

ion 

the 

1ey 

ie, 

on 

or 

in 
a 

C8 

ot 

re 

e 

d 

h 

] 


850 HUNTER: THE OILFIELDS OF ARGENTINA.—DISOUSSION. 


South-West Africa there was another peculiar solid bituminoys 
hydrocarbon called Libolite, which possibly was very much like 
the rafaelite of which the author spoke. Another matter of genera] 
interest was the statement made by the author that he had great 
hopes of the Jurassic rocks in Argentina. It would be a very 
fine thing if that proved to be the case, because it seemed to him 
that a new system would then come in as a big oil producer. Taking 
Dr. W. Harvey Emmons’ book, “The Geology of Petroleum,” 
as his authority, it would be found on pages 14 and 15 that Dr. 
Emmons showed that the Jurassic, the Triassic and the Cambrian 
were the systems which had not as yet given any production of 
oil of any consequence, and if, as the author hoped, the Jurassics 
of Argentina gave a fine production of oil, it would be a great 
advantage to the world. That was all he desired to say on the 
geological side of the paper, but he wished to ask a question on a 
practical subject, namely, could the author give a little more 
information in regard to the hollow rod system which he used 
with the No. 30 Star Rig, in particular the pressure at which he 
pumped down the water inside the hollow rods. It would also 
be of interest if the author could give some information about the 
texture of the lenses in which the oil was found ; whether it was a 
pure sand or sand mixed with clay or shale, and also the thickness 
of the lenses themselves. 


Mr. W. G. Weeks said that one of the speakers had dealt 
with the far north and another with the far south. Personally, 
he happened to have had a little experience of the middle of the 
country described by the author—in the Sub-Andean zone which 
Mr. Cunningham Craig thought would be the zone of production 
From what he had seen he had been much impressed with the 
tremendous amount of faulting which took place directly under 
the hills, which made it very difficult to site any well satisfactorily. 
In Cacheuta the author described it as a more or less simple fan 
structure, but where there was any folding, the folds were crossed 
and cut up by so many faults that it was extremely difficult to 
say in what formation the well would end if it went to any particular 
depth. There was one question he wished to ask the author about 
Comodoro. The significance of that field seemed to him to lie in 
the fact that it was so far away from the main axis of folding of 
South America, and it suggested that in those wide flat regions 
northwards there might possibly be similar fields with no more 
sign on the surface of their existence than there had been at 
Comodoro. The only way that he could see in which one could 
hope to find such fields was by the geophysical methods that had 
been applied in other parts of the world. The question that arose 
in his mind was, whether the author thought that the subterranean 
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structures at Comodoro were sufficiently marked to allow of their 
being revealed by geophysical methods. He knew, however, 
of no signs of oil east of Mendoza in the centre of the Argentine. 


Mr. C. Dabell said he possessed a few figures regarding the 
production of the Comodoro Rivadavia fields compiled by a gentle- 
man who had considerable experience out in the field, and which 
he thought might be taken for granted unless anybody could bring 
bring forward strong objections to them. The figures related to 
four years’ production of the first 41 producing wells drilled by 
the Argentine Government. The total production for those wells 
was approximately 828,000 tons. The interesting point of the 
figures was that the average productive life of a well in the Comodoro 
field was four years, and that in the first year of the four it produced 
on the average 48 per cent. of its total production ; in the second 
year 20 per cent. ; in the third year 13 per cent., and in the fourth 
year 9 per cent. The balance of 10 per cent. should be allocated 
to wells whose productive life had exceeded the four years average. 
The figures also showed that although 48 per cent. of the total 
production of the well was given in the first year, some of the 
wells had given 75 per cent. of their total production in the first 
year, the second, third and fourth years showing a proportional 
decrease. In reading his paper the author omitted to read the 
statement that: “Considerable interest attaches to the thick 
layer of finely laminated black shale, which overlies the first oil- 
ing sandstone.” He thought that referred to the Mendoza 
area. Looking through the logs of certain wells drilled in the 
Comodoro area, he found that at a depth varying from 320 to 
380 metres a similar laminated black shale was reported giving 
slight signs of gas. He did not know whether it was possible to 
connect that at all with the Mendoza field. 


Mr. Campbell M. Hunter, in reply, said he was very much 
interested in the remarks Mr. Penney had made about South-West 
Africa, which extended the knowledge obtained in the Argentine 
across the Atlantic. As a matter of fact, similar conditions were 
found even further eastward, namely, in India, where the great 
Gondwana system is composed of a mass of strata probably in 
the main of fluviatile origin. Mr. Penney had asked a question 
regarding the hollow rod system worked off a Star drilling machine. 
Most of the members had probably had occasion to drill in heavy, 
sticky formations, in which it was impossible, when using cable 
tools, to get a clean stroke. Such had been the case at Comodoro 
Rivadavia, where the formations were very lenticular, sometimes 
being only about six inches thick, while they alternated rapidly 
from sands to clays and vice versa. Further, heavy oil, gas and 
water followed in a most confusing sequence. Under these condi- 
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tions it was found almost impossible to drill with cable tools. 
A trial was thereupon made with hollow rods with heavy mud 
injection, in place of the wire rope, and satisfactory progress was 
at once obtained. Instead of using a short, rapid stroke as in the 
Fauck system, a long slow stroke of from 12 to 18 inches was 
employed. By reversing the injection, excellent cores were 
obtained, which enabled the drillers to rapidly and accurately 
feel their way and secure precise information about the nature and 
thickness of the formations, which previously had not been obtain. 
able. It was soon found that the thickness of the lenses varied 
enormously, and the interesting fact was established that the 
richest oil-producing sands in the Comodoro district rarely exceeded 
6 feet in thickness. Even so, some of the big wells had flowed 
for long periods from sands that were only three, four and five feet 
in thickness. 

Regarding the question of trying to account for the sub-structure 
at Comodoro Rivadavia, surface indications gave no assistance at 
all. Personally he had been fortunate in being allowed to examine 
the Government property, where the Government staff had rendered 
him every possible assistance, but he was obliged to admit he could 
not find any correlation at all, certainly not in detail, between 
surface outcrops and the underground structure of the oil series. 
The structures which had been responsible for big productions at 
Comodoro Rivadavia were essentially long, relatively narrow, 
folds, and he felt that even in describing them as “ folds ”’ he was 
wrong. They appeared to him to conform more to the conditions 
that would be found at the mouth of a delta, as they suggested 
sand banks which had been subsequently covered over by marine 
formations when the whole country subsided. 

The question raised by Mr. Weeks, as to whether, in the author's 
opinion, geophysical methods could be applied to the determination 
of suitable subterranean structures at Comodoro Rivadavia, 
cannot, in the absence of actual trial, be definitely answered. It 
would appear, however, that such methods are not likely to be 
applicable to the conditions as at present known in the Argentine, 
more especially since the oil occurrences are nowhere associated 
with such distinctive mineral features as masses of rock salt. 

In the absence of further details of the figures quoted by Mr. 
C. Dabell, the author was unable to deal with them. On the 
other hand, the figures being based on only four years’ production 
of the first 41 producing wells drilled by the Argentine Government, 
the conclusions to which they point do not afford a fair basis for 
judging the field as a whole. A more correct and complete inter- 
pretation of the results obtained to the end of 1922 may be arrived 
at by dividing the total Government production, 1,708,000 tons, 
to the end of that year, by the total number of wells drilled to the 
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end of 1922, whether productive or otherwise, namely 173. This 
indicates an average production per total well drilled of 9,873 tons. 
Considering that 72 per cent. of the above wells were still producing 
at the end of 1922, it was fair to assume that the ultimate total 
production per well on the Government property will approximate 
13,000-—15,000 tons. Consideration of other figures leads the 
author to estimate the average useful life of wells in the Comodoro 
Rivadavia Field at from 7—10 years. 

With regard to the black shale at Mendoza, he was afraid he 
could not correlate nor identify it with anything found at Comodoro 
Rivadavia. There must be many thousands of feet of formation 
between the two, and to the best of his information no shale at 
Comodoro Rivadavia had ever been tested with a view to seeing 
if it was oil-bearing or not. 

In conclusion, he thanked the members very much indeed for 
the kind way in which the paper had been received. 

On the motion of the President, a very hearty vote of thanks 
was accorded to Mr. Campbell M. Hunter for his interesting 
paper, and the meeting terminated. 
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INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


Tae GeneraL Meertine of the Institution of 
Petroleum Technologists was held at the Royal Society of Arts, 
John Street, Adelphi, London, on Tuesday, December 2nd, 1924 
Prof. J. 8. 8. Brame, F.L.C., F.C.S., Past-President, in the Chair, 

THe CHAIRMAN, at the opening of the meeting, said that, 
unfortunately, the President, Mr. Herbert Barringer, was absent 
owing to a sudden illness which required an immediate operation, 
He was now in a nursing home where, he was glad to say, he was 
progressing very favourably. He was sure it would be the wish 
of all the members that the President would recover rapidly and 
be with them again at the next meeting. 

Tue Secretary read the following list of the newly elected 
members :— 


Members.—Daniel McPherson Armstead, Kenneth Arnold Bar. 
ringer, John Arthur Carpenter, Seaton Elliott Fox, Hiram J, 
Halle, John Bright Hoblyn, Toshikazu Niiya, Frederick James 
Rigg, Robert Hamilton Trench. 

Transferred to Member—William Edward Douglas Cole, Gerald 
Lindsay Hunting, Launcelot Owen. 

Associate Members.—John Maurice Brown, Andrew Thomas 
Buchanan, James Lindsay Buchanan, John Mortimer Penney, 
Harold James Vincent, Stuart Sidney Webb- Bowen. 

Transferred to Associate Member.—Victor Dvorkovitz, James 
Clark Templeton. . 

Studenis.—Anthony Gordon Engelbach, Jesse Ossawa Tanner. 

Associates.—Herbert Bates, Alexis Lucien Caille, William 
Fraser Clements. 

The following papers were then read :— 


Fuel Oil Resources of the Future. 


By Atrrep W. Nasu, BSc., M.I.Mech.E.(Member), and H. G. 
B.Sc.(Vict.), M.Sc.(Tech.), A.1.C. 


INTRODUCTION. 


PRACTICALLY since the inception of the Petroleum Industry, the 
availability of future supplies of mineral oil has been the subject 
of scepticism analogous to the opinions expressed from time to 
time regarding the future of the coal industry of this country. 
Whilst petroleum, or bitumen, is known to have been used 3000 
years B.C., nevertheless the petroleum industry is of comparatively 
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recent growth; yet hardly is the commercial value of the fluid 
realised before doubts are expressed as to the continuance of supply. 

Within recent years, the production of oil has reached such 
staggering proportions as to cause many to anticipate the exhaustion 
of the mineral oil resources of the world in the near future. 

The technical journals of America, which is the most highly- 
developed country so far as petroleum is concerned, ten years ago 
were seriously warning the country that the then rate of production 
of oil could not be maintained, and that a policy of conservation was 
imperative if the petroleum industry was to be saved from ruin. 
Excellent as this latter advice appeared then to be, the annual 

uction of crude oil in the United States is now more than 
double that of 1913. 

In 1921, the daily production from new oilfields alone amounted 
to, roughly, twenty-five thousand tons, or nine million tons in the 
year. During 1923, no fewer than seven new oilfields were discovered, 
and this in a country which is not only well populated, but which 
is being constantly explored and prospected with the drilling bit. 

The fact that America is now importing large quantities of oil 
from Mexico does not prove the rapid exhaustion of its own deposits, 
but simply that the demand has exceeded the present available 
supply in that country: the question as to the future source of 
mineral oil, therefore, so far as America is concerned, is one which, 
in the authors’ opinion, need not give rise to immediate disquietude. 

Assuming the present-day commonly accepted theory as to the 
origin of mineral oil to be the correct one, then the existing supplies 
of petroleum cannot be expected to last for ever, any more than 
the reserves of coal can be expected to do. 

It should be borne in mind, however, that, despite the rapid strides 
which the science of Petroleum Technology has made during its 
very short career, a greater advance in the time perhaps than any 
other applied science can show in its history, there are, in all its 
branches, with the possible exception of the engineering side, 
considerably more problems which remain to be solved than have 
been elucidated. 

Before it can be stated definitely that the world’s supply of 
petroleum will soon become exhausted, the following points, among 
others, need to be definitely established. 


(a) That all the free petroleum which the earth contains has 
been located. 

(6) That the problem as to the origin of petroleum in general, 
and each class of oil in particular, has been solved. 

(c) That oilfields can be discovered, and not simply located as a 
result of surface workings by local inhabitants. 
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Bearing in mind the history of the American petroleum industry 
and the fact that outside that country the search for minera] 
oil has not been carried on diligently, it would appear as though the 
first point had not been established. 

Further, a considerable portion of the earth’s surface has not yet 
been explored, and large areas are still practically unknown ; also 
the work of exploration in dense jungle is so difficult that the possi. 
bilities of oil being discovered in such places cannot be ruled out. 

In regard to the second point, the problem of the origin of petro. 
leum is no nearer solution than it was in 1888 when the development 
of Henkel’s (1725) and Haquet’s (1794) theories began to receive 
serious attention. It is impossible, therefore, to state definitely 
that oil is not in a process of natural formation at the present time. 

The responsibility for the discovery of new oilfields does not 
rest on the geologist so much as on those responsible for his investi- 
gations. 

Despite the fact that knowledge of the geology of petroleum is 
being promoted rapidly, those with actual field experience will 
agree that this science must, of necessity, always remain an inexact 
one. 

When oil prospecting companies realise that a prospect cannot 
be investigated thoroughly by a geologist, by his simply noting 
the surface indications of the formation below, often within the 
space of a few days, and are prepared to send with him a drilling 
staff who would, in the first place, drill for geological information 
and not for oil, then the authors are convinced that further dis- 
coveries would soon be made. 

Before discussing future resources, it would be as well, perhaps, 
to review our present position. 

Many new oilfields have come into prominence within recent 
years, and these are now being exploited. As exploitation continues, 
so will geological knowledge of these particular areas increase, 
and there is no doubt that these fields will extend far beyond their 
present boundaries as has been the case with the older fields of 
America, Burmah, Rumania, Galicia, etc. 

The recently-developed oilfield in Persia places this country 
fourth on the list of oil-producing areas, and there is no doubt this 
position can, and will, be improved in the future. 

This country is one of the very few which has had close geological 
investigation bestowed upon it, with the result that it has been 
proved to contain oil-bearing strata extending from the southern 
coast of Persia, a little to the west of Bunder Abbas, right into 
Mesopotamia as far as Lake Van to the S.E. of Erzerum, a distance 
of 1,200 miles, and many structures favourable for the accumula- 
tion of oil have been discovered. 
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The production hitherto has been from the one area, the Maidan-i- 
Naphtun field, but other areas have been already proved. That 
even the comparatively small area comprising this field is a long 
way from being exhausted is proved by the fact that only some 
sixty wells have been drilled so far, which cannot be called ‘‘ over- 
drilling.” 

All these wells came in as “ gushers,” and continue to flow. 
under their own pressure with check control : one well has produced 
over six million tons of crude oil and was still producing when the 
last report was made public. 

Needless to say, the colossal waste which has taken place on the 
American oilfields and elsewhere due to “ offset ” drilling as a result 
of the granting of small leases, will not be repeated in this field, 
and the most pessimistic must agree that it is a little too early to 
talk of the serious depletion of the oil resources of Persia. 

The history of this field might easily be repeated in a number of 
places elsewhere where geological investigations are still being 
pursued, in conjunction with drilling work. 

Other Free Oil Sources. 


Other sources of petroleum are the various tar sands already 
known to exist in Canada, West Africa, Italy, Hungary, Albania 
and Russia. 

Those of the Athabaska region, in Canada, are stated to have a 
thickness of two hundred feet at the exposed area, and seepages 
of heavy oil are to be seen along the river banks, as well as the exu- 
dation of natural gas. These tar sands are estimated to cover.an 
area of ten thousand to fifteen thousand square miles, and the 
quantity of bitumen they contain represents from 12 to 20 per cent. 

On distillation, a ton of this tar sand yields about twenty-five 
gallons of crude oil, giving about 10 per cent. gasoline, 27 per cent. 
kerosene and 56 per cent. lubricating oils. 

Dunstan and Kewley (Crude Oils of the Empire)* state :— 

‘The exposure of tar sands in Athabaska is the greatest of pitch, 
tar and crude oil in the whole world, and greater than that of all 
the rest of the world put together. The contents, presuming the 
whole district produced the same amount as in the part examined, 
would amount to two hundred thousand million tons of oil, which 
would be sufficient to last the world, at its present rate of con- 
sumption, for about two thousand years.” 

Should only a quarter of the quantity estimated by these scientists 
as being available materialise on development, apprehension 
regarding the future might be left to posterity. 

The quantity of oil which remains behind in an oil sand after a 
field has been abandoned as exhausted has called forth a controversy 


 * Journ. Inst. Petr. Techn., X, 44, p. 497, July, 1924. 
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between production engineers, only equalled by the discussions 
which arise between geologists on the origin of oil. It is safe to 
say, however, that more oil is left below than is ever brought to 
the surface, and the work which is being carried on at Pechelbronn 
indicates not only the possibility, but the probability, of mining 
such sand and extracting the contained oil on a large scale. 

It has been proved by De Chambrier, in his pioneer work on 
the extraction of oil from “ exhausted ”’ oil sands by means of 
“ shafts”’ and “ galleries” (Journ. Inst. Petr. Techn., VII, 27, 
p- 182, 1921), that the quantity of oil which remained in the 
Pechelbronn oil sands after the field had been abandoned was 
roughly five times the amount which had been obtained previous 
to its alleged “exhaustion.” Of this amount, half the quantity 
is being obtained by draining into galleries, and the balance, repre. 
senting a further two and a half times the amount of oil obtained 
by drilling, can be extracted by solvents. 

Whilst a certain amount of scepticism has been expressed by 
petroleum experts as to the practicability of mining oil sand, it 
should be borne in mind that ozokerite has been mined successfully 
in Poland for years and is still going on to-day and, despite the 
apparent danger of such work, accidents are very rare; there is 
no doubt that at some time in the future, remote though it 
may be, the mining of oil sands will be a successful everyday 
operation. For full particulars as to the free Petroleum Resources 
of the World, reference should be made to ‘“‘ Petroleum and Allied 
Products,” 1924 (Imperial Mineral Resources Bureau, H.M. 
Stationery Office). 

Future DEVELOPMENTS. 


Turning from the oil resources of the present to those of the 
future, mention should be made of the abundant stores of bitu- 
minous material from which oil can be obtained by destructive 
distillation. Those so far proved to be of value in this respect are :— 

Oil-Shales. 

Cannel coals and Torbanites. 
Lignites. 

Peat. 

Coal. 


Om-SHALEs. 
It has been stated, if oil is the “king,” then oil-shale is the 
heir-apparent.” 
Kerogen shales are heavy laminated rocks, free from grit and 
varying in colour from brown to black. A kerosene-like smell 
can be sometimes detected with some shales when freshly broken, 
but such smell is no criterion of the yielding properties of oil- 
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shale; neither can the fact that some shales will burn with a 
bright, but smoky, flame be taken as implying any commercial 
value. 

Qil-shale is composed of two parts, the organic material, usually 
referred to as “ kerogen,” which on thermal decomposition yields 
crude oil similar in most respects to the petroleum obtained in a 
free state, and the inorganic material, which remains behind as 
ash after destructive distillation. The ash of some shales has 
commercial value as a fertiliser, of others as an ingredient for 
cement, whilst much shale ash has been found to be of no present 
value whatever. 

The behaviour of different kerogen shales on distillation varies 


considerably, just as the shale from different parts of the same 
seam may vary; but they have one characteristic in common, in 
that the oil does not exist in the shale as such, and only a very 
small percentage of kerogen can be extracted when the shale is 
treated with solvents. 

The proximate composition of an average Scottish shale, not 
dried, is as follows :— 


Per cent. 
Volatile matter . 25-5 
Fixed carbon. 4-95 
Sulphur 
Nitrogen .. 0-77 


The volatile matter referred to above would consist of oils 
12-7 per cent., water 6-5 per cent., gas and loss 6-3 per cent., which 
would represent a commercial yield of about 32 gallons of crude 
oil per ton of shale: the nitrogen would produce theoretically 
about 80 lbs. of ammonium sulphate per ton, but this figure gives 
no guarantee of the quantity of ammonium sulphate actually 
recoverable on a commercial scale. 

The following represents the average yield of products from 
Scottish shale-oil :— 


Naphtha 
Lamp oil .. 28 
Gas oil 17 
Lubricating oil 17 
Hard wax 8 


Although the search for oil-shale has not yet been prosecuted 
with any great seriousness, nevertheless it is known that deposits 
exist in practically every civilised country in the world. The 
shales of Esthonia have been experimented with in the Scottish 
type of retort and found to yield 77 gallons of crude oil per ton, 
but the sulphate of ammonia yield is poor : the various oil-shales of 
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America yield from 10 gallons to 90 gallons of oil per ton, with 
an ammonium sulphate yield of from a few pounds to 364 lbs. 

The New Brunswick shale deposits of Canada, when tested jn 
Scotland, gave an average of 40 gallons of crude oil and 78 lb. of 
ammonium sulphate per ton; those of Southern France yield 
from 80 gallons to 120 gallons of oil per ton, whilst the Australian 
shales are reported to give 100 gallons of oil and 70 Ib. of ammonium 
sulphate per ton. 

The United States Government is holding 45,440 acres in 
Colorado and 86,584 acres in Utah of oil-shale deposits as 4 
reserve for the use of the American Navy. The Colorado oil-shale 
fields cover an area of 2500 square miles, and those of Utah extend 
for a distance of 125 miles long by 40 miles wide. 

The quantity of oil-shale estimated to be available in the Utah 
district is more than 40,000 million tons, and in Colorado 
19,360 million tons, with an average yield over the whole of 
38 gallons of oil to the ton: this represents a potential reserve of 
oil corresponding to 8550 million tons. 

That the enormous deposits of oil-shale which are known to 
exist throughout the world are not yet worked seriously is due 
to several reasons, economic, financial and technical, but the chief 
reason is the present abundance and cheapness of free petroleum, 
which does not necessitate the immediate exploitation of these 
shales. 

When the demand for petroleum exceeds the supply, then prices 
will naturally rise, and this will represent the period when the 
value of oil-shale as a source of petroleum will become established. 

Unless the oil-shale problem is tackled before this occurs the 
high prices just referred to will prevail, just so long as the interval 
lasts between the real inception of the industry and the time 
when it becomes a commercial factor. When this point is reached, 
the oil industry will go on steadily, as it has done in the past, for 
many generations to come, possibly until such time as the need 
for petroleum may no longer exist. 

Fears regarding future supplies of liquid fuel would appear to 
be groundless, therefore, although it is not the purpose of this 
treatise to suggest that all difficulties connected with the com- 
mercial utilisation of oil-shale have been overcome. The chief 
difficulties are mainly technical, and a considerable amount of 
research is still necessary to determine the most economical methods 
of treating the raw material, as it may be found that each kind 
of oil-shale will require a special design of retort for its efficient 
distillation and treatment peculiar to its kind. 

That the exploitation of oil-shale on a large scale will be the 
next stage in the development of the oil industry may be con- 
sidered conclusive, although it may not be within the time of 
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the present generation. For full particulars of the oil-shales 
dqosite at present known to exist, reference should be made to 

“Petroleum and Allied Products,” 1924. 

Cannel Coals.—Cannel coal, and by this term is included tor- 
banites, derives its name from the fact that it burns with a bright 
fame like a candle. 

It is compact and strong in structure, with a dull lustre, and 
breaks with a conchoidal fracture; although not suitable for 
ordinary purposes it has been used as a gas-producing fuel. 

deposits of cannel coal are known to exist both in this 
and other countries. 

Whilst the analyses of various cannels must vary somewhat, 
an average sample has been found to contain :— 


Per cent. 


From ot with various cannels in this 
country, the following data have been collected :— 

Yield of crude tar oil, from 30 to 70 gallons per ton. 

Yield of sulphate of ammonia, 0 to 54 lb. per ton. 
The tar oil obtained from cannel coal has a specific gravity ranging 
from 0-887 to 1-00, and contains from 0-4 to 1 per cent. of sulphur : 
the calorific value cf the oil when dry being about 17,000 B.Th.U. 


On distillation this oil produced :— 
Per cent. 


30 
ticular oils up to the present, however. 

Lignites.—Lignite is a partly formed coal, usually brownish in 
colour, and is sometimes referred to as a brown coal; it is an 
intermediate stage between wood and coal, and shows the structure 
of the former.- In Devonshire, there are extensive beds which are 
known under the local name of Bovey coal. 

Since the early part of the eighteenth century, lignite has been 
mined and used as fuel in this country; deposits are known to 
exist also in Australia, America, France, Germany, Austria, 
Switzerland and Siberia. In Saxony, where the lignite deposits 
have been distilled for some years, the throughput is about 1,000,000 
tons per annum, yielding 60,000 tons of oil and 7000 tons of 
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The analysis of a lignite from the Federated Malay States hay 


shown :— 
Per cent. 
Volatile matter . 38-7 
Fixed carbon 39-26 
Ash tie 1-04 
Water 21-00 
Sulphur 0-50 


to 0-900, according to the locality, but the ammoniacal liquor is too 
poor for profitable ammonia recovery. 

The yield of tar oil per ton of lignite represents from 2 to 


30 gallons, which gives on analysis :-— 

Per cent. 
Benzine. . oe ee oo, 3 
Kerosene se oe ee es -- I2to 15 
Gas and Diesel oil .. 30 to 35 
By-products. 4 to6 


Pent—Pest well known spongy 
origin, common to almost every temperate country: the peat 
bogs of the British Isles cover an area of six million acres, varying 
from a few feet up to forty feet in depth. Pure peat, thoroughly 
dry, contains from 49 to 64 per cent. of carbon, and has a calorific 
value rather more than half that of a similar weight of black coal. 

This material has been used in Germany for many years in the 
form of a peat coke, the oils, waxes and asphalts being marketed 
as by-products. 

German peat yields per ton about six and a half hundred-weights 
of peat coke, and thirteen and a half gallons of tar. 


The tar on distillation gives :— 


34 


unprofitable proposition, but should it ever become necessary to 
look to peat as a source of solid fuel, then the oil extracted would 
make a valuable addition to the existing oil supplies of that period. 

Coal.—Many misleading statements have been made within 
recent years regarding the value of coal as a source of oil supply, 
and although very little research work, comparatively speaking, 
has been done on this subject, nevertheless, knowledge is suffi- 
ciently advanced for a definite statement to be made. Oil as 
obtained from coal by low temperature carbonisation, apart from 
any consideration as to the commercial value of the process, can 
never replace crude petroleum. This is due, in the first place, to 
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the fact that it contains no lubricating fractions, and, secondly, the 
oils of coal tars are similar to cracked oils in that they contain a 
large percentage of unsaturated compounds, which are very unstable, 
in addition to a quantity of phenolic bodies unsuitable as liquid 


fuel. 

The low temperature carbonisation of bituminous coal was first 
seriously attempted in this country in 1906 ; the object was not the 
ction of oil however ; on the contrary, the tar obtained was 
then looked upon as being of very little importance, but the 

uction of a smokeless fuel. 

It is not within the scope of this paper to dilate on the value of 
smokeless fuel short of stating that to allow the valuable by- 
products of coal to go to waste up the chimney, adding daily to our 
densely smoke-laden atmosphere and causing the deaths of thousands 
of human beings annually in our thickly populated districts, is 
nothing short of criminal i ; 

In 1912-13, a Royal Commission was detailed to investigate the 
possibilities of obtaining fuel oil within this country, and as a 
result of their report, serious attention was directed to a proposed 
new carbonising industry founded on the distillation of bituminous 
coal at temperatures much below those used in gas retorts or coke 
ovens. 

A Board of Fuel Research was constituted in 1917, with the late 
Sir George Beilby, F.R.S., as Chairman, and much valuable work 
has been carried out since by C. H. Lander, D.Sc., and his associates, 
in this direction. 

Coal has been separated by the action of solvents into three main 
groups of compounds :— 

(1) Alpha compounds, insoluble in pyridine. 

(2) Beta compounds, soluble in pyridine, but insoluble in 

chloroform. ‘ 

(3) Gamma compounds, soluble in pyridine and soluble also in 

chloroform. 

Jones and Wheeler (“‘ The Composition of Coal,” Trans. Chem. 
Soc., 1915, 107, 1318) found that the alpha and beta compounds 
yield, on distillation, very small percentages of phenolic products, 
whereas about half the gamma compounds distil below 400° C. 
yielding some oxygenated compounds (probably cyclic oxides) and 
a range of different hydrocarbons, chiefly unsaturated, identical 
with many of those found in natural petroleum, but no phenols. 

A point of further interest arises, however, in that coal being © 
composed of vegetable matter, amongst its constituents will be :— 

(a) Cellulosic or humic derivatives. 

(6) Resinous derivatives. 

* (c) Nitrogenous compounds. 
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and it should follow, ipso facto, that the resinic compounds and the 


Low temperature tar, when subjected to ordinary distillation, 
yields an oil consisting largely of unsaturated hydrocarbeas 
together with paraffins, naphthenes and probably smaller quantities 
of aromatics, with traces of methylnaphthalenes and a brittle poor 
quality pitch; also phenols, consisting of cresols, xylenols and 
others of unknown constitution, with nitrogenous bases. 

The proximate analysis of bituminous coal varies with each 
grade of coal, but in a general way it will be found to be of this 
order :— 


Moisture 
Volatile matter 
Fixed carbon .. 
Ash 


them on both a small and large scale, that 14} galls. of tar per 
ton of carbonised bituminous coal is the average quantity which 
could be relied upon from a fairly wide range of coals, if and when 
low temperature carbonisation is established on a national scale. 

The quantity of crude oil contained in this tar is stated to be 
about 50 per cent., therefore the yield of oil per ton of coal carbonised 
would be of the order of 7} galls. 

It is obvious that the retorting of coal by the low temperature 
carbonisation method for the extraction of oil alone can never be 
a paying proposition so long as the present economic relationship 
between coal and oil exists, and the Petroleum Engineer will have 
to wait until low temperature carbonisation can become established, 
as a result of educating the public to the advantages of smokeless 
fuel, before he can benefit thereby. 

Nevertheless, if the small coal mined every year, amounting 
roughly to 50 million tons, which is either left underground or 
consigned to the waste heap, were treated by some system of low 
temperature carbonisation, about 365 million gallons of liquid fuel 
would be available annually, apart from the yield of good solid 
fuel suitable for domestic purposes. 

That oil from carbonised coal can never replace natural petroleum 
is definitely proved in that not only is it of poorer quality, but the 
variety of products is very limited, e.g., lubricants, vaseline, 
asphalt, etc., are missing and there is a very high percentage of low 
quality pitc pitch left as residuum : nevertheless, it can supplement, 
and therefore, help conserve the natural mineral oil resources, and 
the objectionable high content of unsaturated hydrocarbons in the 
motor spirit fraction might be overcome by careful physical, in 
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preference to chemical, refining and blending with motor spirits 
composed principally of paraffin hydrocarbons. 

For full particulars as to the deposits of various types of coal and 
lignite known to exist throughout the world, reference should be 
made to “ Coal, Coke and By-Products,” 1923 (Imperial Mineral 
Resources Bureau, H.M. Stationery Office), and “ Fuel,’ 1924 
(Resources of the Empire Series). 


Tue BEeRGINISATION OF CoAL AND OIL. 


Coal.—A second and much more promising method of obtaining 
oil from coal is by means of hydrogenation at very high pressures 
and temperatures of the order of 400° to 500°C. This process of 
hydrogenation was first patented by Bergius in 1914, and since 
then, a considerable amount of work has been done by him on these 
lines. It is stated that if coal, which contains less than 85 per cent. 
of carbon, is ground down to a fine powder, mixed with a mineral or 
tar oil, and the mixture heated for several hours with hydrogen at 
pressures over 100 atm. and temps. between 400°-430° C., the coal 
can be converted largely into a liquid product, which closely 
resembles a crude mineral oil. 

The process has naturally aroused considerable interest because 
of the far-reaching effects which its establishment on a commercial 
basis would have. 

The nature of the changes which take place when coal is liquefied 
or Berginised under the above-mentioned conditions appears to 
be little understood. In the first place, the division represented 
by the 85 per cent. carbon content is based on experimental results 
alone, but why coal containing less than 85 per cent. carbon should 
be readily amenable to hydrogenation and coal with a higher per- 
centage than this difficult to liquefy is not clear. 

Again, the Berginisation of coal will apparently only proceed 
in the presence of a mineral oil or some solvent which will dissolve 
out the liquid products as fast as they are produced. In experi- 
ments carried out at the Birmingham University by the Mining 
Research Laboratory under the direction of Dr. J. 8. Haldane, 
F.R.S., assisted by Mr. J. Ivon Graham, M.A., MSe., in con- 

junction with the Oil Mining Department, on the hydrogenation 
of coal, it was found that very little change took place if the material 
were heated alone with hydrogen. If, however, the coal be mixed 
with a substance like phenol or a high boiling mineral oil, and 
then subjected to hydrogenation, considerable absorption of 
hydrogen occurs and a large proportion of the coal becomes 
liquid. In one case over 50 per cent. of the coal was transformed 
into a mobile liquid resembling a crude mineral oil, and there 
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For the experiments about to be described the Stopes classifica. 
tion of the macroscopic constituents of banded bituminous cog] 
was used, and the three main fractions—clarain, plus vitrain, 
durain and fusain—were first dealt with. 

The coal selected was clarain from the white seam, South Staffs 
thick coal, which, containing only 81-25 per cent. of carbon, should 
be readily amenable to treatment according to the views of Bergius, 

The material was ground to pass completely through a 60 mesh, 
and was heated with hydrogen whilst being continually stirred by 
rotation of the high-pressure vessel. 

The first experiment employed temperatures of between 390° (. 
and 420° C., the pressure rising to a maximum of 132 atmospheres, 
and the heating above 390° C. being continued for 30 hours. 

No oil formation took place, and only a trace of extract was 
obtained by treating the product with chloroform. 

A second experiment, using approximately the same tempera- 
tures and time, but pressures up to 154 atmospheres, rendered 
5-73 per cent. of the product soluble in chloroform. The extract 
was a thick, black tar. 

Thirdly, hydrogenation for five hours at temperatures between 
400° and 420° C. and pressures up to 156 atmospheres was effected, 
followed by a second treatment for three hours with a fresh batch 
of hydrogen. In this case, 14-2 per cent. of a viscous, dark-coloured 
oil was obtained by extraction of the product with chloroform. 

Since these results were disappointing from the point of view 
of oil formation, it was decided to employ a liquid medium as 
recommended by Bergius, and a previously hydrogenated mineral 
oil was taken. 

The oil selected was a gas-oil fraction which had already been 
investigated previously in regard to hydrogenation. A 400 c.c. 
batch of the gas oil was first heated in the autoclave with hydrogen 
for four hours at a temperature of from 400° to 416°C. The residual 
gas was released and 150 grams of clarain were added to the oil 
and hydrogen admitted to a pressure of 36 atmospheres, the mixture 
being heated to between 400° C. and 415° C. for four hours, to a 
maximum pressure of 118 atmospheres. 

The plant was left to cool all night, and the next morning the 
pressure was found to be nine atmospheres lower than the pressure 
at the commencement of the experiment. The residual gas was 
released and fresh hydrogen introduced, the whole being heated 
again to 400° C. for 3} hours. 

On cooling, the reduction in pressure was only four atmospheres, 
showing that hydrogen absorption was greater during the first day. 

The product was a mixture of solid and liquid, the latter being 
black in colour and quite mobile, with the characteristic odour 
of cresol ; it measured 365 c.c. in volume. 
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From experiments carried out with the gas oil under identical 
conditions, a permanent loss of 25 per cent.—due to gas evolution 
—was found to take place, leaving only 75 per cent. of the liquid 
used, remaining. Therefore, approximately 65 c.c. of the liquid 
product was derived from the coal; in other words, about 40 
per cent. of the original gross weight of the clarain was obtained 
as liquefied coal. The solid residue contained 9-4 per cent. of 
» black tar, insoluble in mineral oils, benzene, etc., but soluble in 
chloroform. 

The mobile oil contained no phenols or other substances soluble 
in caustic soda. 

As it was impossible to separate the liquefied coal from the oil, 
it was decided to use in all further experiments a solvent which 
would be not only unaffected by the experimental conditions, 
but also easily separated from the liquefied coal product. 

Phenol was treated under similar experimental conditions and 
was found to be quite stable ; as it has the advantage that it can 
be removed completely from the products by chemical means and 
that it remains in the liquid phase under the experimental condi- 
tions, it was decided to use this as the solvent. It has one dis- 
advantage, however, in that caustic soda, when removing the 
solvent, removes the phenolic substances produced during hydro- 
genation. 

Two experiments were then carried out with phenol as the solvent, 
and the results may be summarised as follows :— 

(1) Clarain hydrogenated in presence of phenol for three hours 
at 416°C. and 123 atmospheres (maximum) caused absorption 
of hydrogen of over 2 per cent. by weight. The recovered material 
consisted of 56-2 per cent. soluble in phenol and 20 per cent. of 
insoluble residue, there being a loss of 23-8 per cent. 

The soluble portion yielded 53 per cent. soluble in chloroform 
and 47 per cent. insoluble, each product being a brown solid, but 
that soluble in chloroform having a low melting point. 

On analysis, the chloroform soluble powder was found to contain 
about 7 per cent. of hydrogen; this product represented 30 per 
cent. of the original clarain. 

(2) Clarain hydrogenated in presence of phenol for 13 hours 
over a period of four days, at 416° C. and 130—140 atmospheres 
caused a total absorption of hydrogen of 4:72 per cent. The re- 
covered material consisted of 43-6 per cent. soluble in phenol and 
21-4 per cent. of insoluble residue, there being a loss of 35 per cent. 
Of the phenol soluble portion, 60 per cent. was an oil soluble in 
chloroform and represented 37 per cent. of the original coal. 

Thus 37 per cent. of the coal had been liquefied, giving a mobile 
oil which resembles a crude petroleum. 
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(3) The next experiment was carried out to substantiate or revoke 
the theory that hydrogenation of clarain in presence of phenol 
first necessitates solution of the whole, or a portion, of the coal with 
subsequent absorption of hydrogen by the solute, as this appeared 
to be one possible explanation of the observation that pheno! or 4 
mineral oil accelerated the reactions of hydrogenation. 

Clarain was heated in presence of phenol in an atmosphere 
of nitrogen under similar conditions to experiment (1). Whilst 
the temperature treatment was practically identical in each experi- 
ment, the pressures developed in this experiment were considerably 
higher than in experiment (1). Also the final pressures in the 
cold showed a reduction of 12 atmospheres in the case of hydrogena- 
tion and an increment of 3 atmospheres where nitrogen was used. 

There is no doubt, therefore, that substantial hydrogenation 
takes place in a hydrogen atmosphere. 

There was a yield of 8-3 per cent. of material soluble in phenol 
comprising 60 per cent. soluble in chloroform, and the low percentage 
of phenol soluble material indicates that the theory of solvent 
action is untenable. 

(4) Durain from the Hamstead “ white ” coal was hydrogenated 
in presence of phenol for four days, a fresh batch of hydrogen being 
admitted at the beginning of each day’s run. It was found that 
38 per cent. of hydrogen had been absorbed and the product 
consisted of 45 per cent. insoluble residue, 3-4 per cent. of a brown 
powder soluble in phenol, but insoluble in ether, and 34 per cent. 
of an ether soluble oil, there being a loss of 17-6 per cent. 

The oil was dark brown in colour, and analysis indicated its 
hydrogen content to be 7-85 per cent. 

(5) Fusain from the No. 2 Rhondda Seam, South Wales, with 
a carbon and hydrogen content of 94-99 per cent. and 1-99 per cent. 
respectively was hydrogenated under the same conditions as 
employed with durain. Very little change took place, there being 
recovered 95 per cent. of an insoluble residue, which appeared to be 
but little altered. 

From the foregoing, the hydrogenation of coal under high pressure 
and temperature has been definitely established, and substantial 
yields of liquid products obtained. 

Exactly what part the phenol or mineral oil plays in accelerating 
liquefaction is not clear. It has been proved by experiment (3) 
that hydrogenation followed by solution occurs, and it is 
therefore that hydrogenation of coal might proceed without the aid 
of a solvent, were it not for the fact that the viscous liquid produced 
possibly prevents access of hydrogen to the coal. The nature 
of the liquids obtained by hydrogenating coal has not been 

elucidated so far, but they appear to contain oxygen. 
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It is proposed to treat this coal oil further, in order to see whether 
deoxidation and hydrogenation will take place simultaneously in a 
manner similar to the reaction which takes place when cotton 
seed oil is hydrogenated (see Waterman and Perquin, Jour. Inst. 
Pear. Tech., x., 45, p. 673, Sept., 1924). 

Before leaving this subject, it would be as well, perhaps, to 
review shortly the earlier work on hydrogenation. 

Bergius first commenced his operations by attempting to syn- 
thesise coal. Cellulose was heated with water in an autoclave up 
to 340° C. and under a pressure of 200 atmospheres for a period of 
twelve hours: a black amorphous mass similar in appearance to 
coal resulted, which, on analysis, was found to be composed of 
$4 per cent. carbon, 5 per cent. hydrogen and 11 per cent. oxygen. 

In view of these facts, the authors trust they will not be suspected 
of undue optimism when the suggestion is put forward that long 
before the existing resources of fuel oil become exhausted, synthetic 
mineral oil might be obtained by the hydrogenation of artificial 
coal. 


Oil_—In regard to oil, many crudes exist which do not pay for 
refining in that they contain no appreciable amounts of low boiling 
and intermediate fractions : uently, they are either marketed 
direct as fuel or not exploited at ail 

If these heavy oils could be made to yield a certain percentage 
of motor spirit, together with a proportion of lower intermediate 
fractions, their intrinsic value would increase considerably, and such 
products would ease the prophesied calamity materially. 

With ordinary pressure cracking methods a certain amount of 
synthetic motor spirit can be obtained from some oils, but the 
residuum is less limpid and in some instances has to be mixed with 
a lighter fuel oil to render it less viscid : as this difficulty is funda- 
mental, it cannot be overcome by the present methods. 

Bergius has claimed to hydrogenate heavy Mexican crude oils 


producing a fuel oil with a considerably reduced 2 ratio. 


No hydrogenation work has yet been carried out at Birmingham 
on heavy oils, so that we have no data to put forward, but very 
complete experiments have been made with a gas oil. 

By treating this gas oil with hydrogen under pressure and 
temperature, it was found, by examination of the gases evolved, 
that 2 grams of hydrogen per 100 grams of oil had been taken up, 
apparently, by the oil. Upon analysing the residual gases, how- 
ever, it was found that 2-7 grams of hydrogen had been released 
as permanent gas, which meant that a greater quantity of hydrogen 
had been evolved as methane than had disappeared from the 
a atmosphere ; in other words, dehydrogenation had taken 
place. 
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As these results did not agree with preconceived ideas on the 
subject, it was decided to perform a blank experiment, using ap 
inert gas. 

During a number of experiments with nitrogen, it was noticed 
that the behaviour of the oil was quite different ; for instance, a 
rapid increase in pressure took place at a lower temperature, 
showing that decomposition had commenced earlier. Also, this 
increase in pressure continued even after the autoclave had started 
to cool down, and the final pressure was much higher than the 
original, although the temperature and period of heating were less, 

In this instance 2-9 grams of hydrogen were absorbed per 100 
grams of oil, and it should be noted that this figure is in close 
agreement with the 2-7 grams obtained in the hydrogenation 

i t. 

These results, together with the analyses of the gases, indicate 
that under ordinary cracking conditions, considerable dehydro. 
genation takes place in the form of evolved hydrogen and methane. 
When hydrogen is employed in the place of nitrogen, however, 
dehydrogenation and hydrogenation take place simultaneously. 

The initial boiling point of the original gas oil was 230°C., of the 
hydrogenated product 35°C., and of the “ nitrogenated”’ product 
44°C. The hydrogenated oil yielded 48-5 per cent. up to 175°C. 
and 74 per cent. up to 300° C., leaving a residuum which was very 
mobile. The “ nitrogenated ” product yielded 38 per cent. up to 
175° C., but the residue above this point was considerably darker 
than the analogous residue from the hydrogenated product. 

The iodine value of the hydrogenated crude, although consider- 
ably higher than that of the original gas oil, was much lower than 
that of the synthetic crude from the nitrogen experiment, and in this 
connection, it should be noted that both the resulting refined spirits 
were water white, but whereas the hydrogenated gasoline has a 
sweet smell and has retained its colour almost completely after 
standing in the laboratory for over a year, the petrol obtained from 
the nitrogen experiment possessed a slight cracked odour and its 
colour has deteriorated markedly in considerably less time. 

If, by this method, heavy asphaltic oils can be converted into 
crudes yielding useful low boiling commercial products, then a 
valuable addition to the present fuel oil resources will result, as 
there are considerable deposits of such raw material awaiting 
commercial utilization. 

Power Alcohol.—This report would not be complete without a 
reference to power alcohol. Unfortunately we have no data to put 
forward in this connection at the moment, but it is hoped to be able 
to do so at a later date as a result of research in conjunction with our 
Department of Bio-chemistry. 
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Whilst it is the authors’ opinion that alcohol can never 

gasoline, owing to its lower thermal value, nevertheless its future 
tility should not be ignored entirely, especially by the timorous. 
Indeed it has been stated (Ormandy-Power Aleohel “Fuel,” (The 
Resources of the Empire) that with an engine specially designed 
vith a higher compression ratio than at present used, “‘ the con- 
samption of alcohol is practically equal to that of petrol in the 
present-day motor,” meaning per mileage. 

Unfortunately, native sugar and starch are produced from natural 
foodstuffs, which must be already scarce, judging by the present 
day prices, and it is to be hoped that investigators will turn their 
attention elsewhere for their results. 

The next best raw material would appear to be cellulose, in that 
there should be abundant supplies of this carbohydrate obtainable. 
(Cellulose, which has the empirical formula C,H,,0, is to be found 
in wood to the extent of about 60 to 70 per cent. of its com 

By heating wood to a temperature of about 165°C. with 3 per 
cent. sulphurous acid, under a pressure of seven atmospheres a 
fermentable liquid is obtained from which alcohol can be extracted, 
and it is claimed that a ton of dry wood substance can yield from 
30 to 35 gallons of alcohol. 

It would appear as though much of the work carried cut in this 
direction has not reached beyond the laboratory stage, although a 
considerable quantity of alcohol was produced from sawdust by 
this fermentation process in America during the war, and a motor 
spirit containing 60 per cent. of alcohol is at present being used in 
South Africa. 

The chief difficulty would appear to be the cost of production 
which, very probably, arises from the usual technical problems 
common to all new methods of manufacture. 


ConCLUSION. 
In attempting to allay any uneasiness which appears to exist in 
the minds of many as to adequacy of fuel oil for the next few 
generations, it is not intended to suggest that scientific and technical 
researches, such as have been indicated. should be left to posterity. 
On the contrary, it is definitely asserted as a considered opinion 
that it is our duty to posterity to probe every possible expedient 


which presents itself for the conserving and supplementing of our 
existing supplies of fuel oil in order that the difficulties of the 


future may be, at any rate, partially, if not completely, solved. 
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Somerset Oil-Shales. 


By H. G. B.Se. (Vict.), M.Sc. (Tech.), A.1.C., 
Aurrep W. Nasu, B.Sc., M.I.Mech.E. (Member), 
and J. Ivon Granam, M.A., MSc., A.LC. 


INTRODUCTION. 


In view of the importance to this country of any new discovery 
of indigenous oil-shales, it was thought to be of more than 
interest to inspect the Somerset deposits, to collect samples of the 
shale and to examine them in some detail from the standpoint of 
oil, gas and ammonia yields. 

Accordingly, the authors, in company with Dr. T. D. Jones, of 
the Mining Research Laboratory, University of Birmingham, 
inspected in June last the outcrops in the vicinity of Kilve, secured 
samples of shale from five different seams, together with a sample 
of oil actually produced in the retort in operation, and submit 
herewith an account of their investigations. 

Owing to the limited time available, it was only found possible to 
examine the actual outcrops along the coast between Blue Anchor 
and Kilve, and no attempt was made to trace the course of the 
strata at any distance from the sea coast. 

ing the course of the discussion on a paper by Dr. Forbes 
Leslie read before the Students’ Section of the Institution of 
Petroleum Technologists at Birmingham, in June, 1924, Professor 
Boulton referred to the existence, in South Wales, of bituminous 
shales similar to those described by the lecturer: and in this 
connection, and at our request, Dr. Jones visited some quarries in 
the vicinity of Penarth. 

Through the kindness of the proprietors, samples of the shales 
exposed there were forwarded to Birmingham, and their examination 
has been conducted in a similar manner to that of the Somerset 
shales. A comparison of the results will be found to be of great 
interest. 


GEOLOGY. 


The Somerset oil-shales extend for some ten or twelve miles 
along the Somerset coast, running West to East from the vicinity 
of Blue Anchor, and they appear as beds of black to brown shales, 
alternating with bands of argillaceous limestones, to a distance of 
one to three miles inland. 

These shale deposits are divided into two basins by the Devonian 
ridge of the Quantocks, that on the East being known as the 
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Lilstock Basin and the Western and smaller area is called the 
Doniford Basin. 

Faulting, as seen from the foreshore, is.more or less symmetrical 


L.C., and appears as a series of fractures with downthrows to the East. 
Three classes of sediments can be observed, viz., limestones, 
calcareous clays and maris, and oil-shales: these belong to the 

Lower Lias age and to the Rhetic intermediate horizon. 

The stratigraphy as seen along the coast is very easy to follow. 

in that it is a continuation of limestones and shales: the lime- 
‘covery B stones have a thickness of from a few inches to 2 ft. 6 in., whereas 
the shale seams vary from | to 20 ft. in thickness. 
be the f In the two basins referred to, the angles of dip vary somewhat, 
am of but generally it may be taken as between 20 to 30 degrees inland 
: on the coast, and about the same amount seawards on the landward 
s, of outcrops. West and East, the angle of dip is much steeper, 
ound flattening out from each direction in the synclinal basin. 
ample Dr. Jones was asked to investigate the South Wales side of the 
ubmit § Bristol Channel and the following represents a condensed summary 
of his report in this connection :— 
ble to The Lower Lias, which is situated between the Middle Lias and, 
rchor § generally, the Rhztic beds of the Triassic formation below, has 
f the | been known for many years to contain dark bituminous shale. 
That 'the presence of bituminous shale in Somerset in the Lower 
hes | Lias was definitely established many years back is confirmed by 
» of | 4 reference in “ The Geology of the Country near Sidmouth and 
ssor | Lyme Regis” (Mem. Geol. Survey, England and Wales, 1911), to 
10us | the spontaneous combustion of these bituminous shales in August, 
this | 1751, and again in January, 1908, due to the presence of pyrites in 
s in the cliffs. 
The presence of bituminous shales occurring in the Lower Lias 
ales along the South Wales Coast has been known to geologists, with a 
ion knowledge of that district, for nearly 30 years, and there is no 
set doubt that the oil-shales on the Somerset coast are a continuation 
oat of this series. 

Figs. 1 and 2 show sections on both sides of the Bristol Channel, 
and it will be noticed that the area covered by the Lower Lias on 
the South Wales side is greater than that on the Somerset side. 
Fig. 3 gives a section across the ridge of the Quantocks showing 

es the location of the two basins in which the Somerset oil-shales are 
found. 
s, The lithological character and the structural features on the © 


South Wales side of the Channel are similar to those found on 
the Somerset side, inasmuch as the Lower Lias series is greatly 
faulted, the line of the faults in each case being practically at 


right angles to the shore. 
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On the Somerset side, however, the beds of oil-shale are thicker, 
those on the South Wales side being only from 6 in. to 5 ft. in depth, 

Both the South Wales and Somerset oil-shales exhibit conchoida| 
fracture, and also slight curling when scraped, but not to the same 
extent as those found in the Carboniferous system of Scotland: 
the kerosene-like odour of the freshly broken shale is common ty 
the exposures on both sides of the Channel. 

The South Wales shale beds are practically flat and should, 
therefore, be the more easily quarried, but the general topography 
on the Somerset side does not follow the angle of dip of the shal 
deposits, with the result that the overburden increases rapidly in 
this area. 


Bristol Channel 


SKETCH SECTIONS SHOWING THE RELATION OF THE LIASSIC OIL-SHALE FIELDS 
OF SOUTH WALES AND SOMERSET. 


(Norg.—The vertical scale is much exaggerated.) 


Key.—1, Old red sandstone. 2, Carboniferous limestone. 3, Permian. 4, Trias. 5, Rhaetic. 
6, Lower Lias. 


This statement is substantiated by the fact that in a borehole 
sunk near the Kilve Priory (less than half a mile from the cliff), 
300 ft. of overburden was drilled through before the shale beds 
were reached. 

The easiest method of winning the shale at first would be by 
quarrying, but mining would soon have to be resorted to, and in 
this connection it is doubtful whether the limestone would make a 
safe roof, owing to its jointed character, and it would probably 
be safer to use the shale for this purpose. 


Rulve Bristol Channel Lavernock Penarth 
¢ 
Figa soy 
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OIL SHALES OF SOMERSET. 
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THe EXAMINATION OF THE SHALE. 


gi samples of shale were taken from the Somerset deposits. 
Quarying was actually i in progress, so that each portion represents 

a fair average specimen of five seams outcropping at Kilve, number 
one being the lowest and number five the highest of the series. 
Sample six was taken from a heap of material which was waiting 
to be dealt with in the retort. Owing to a subsequent error, 
sample two was mixed with sample three, and the results for these 
two seams are grouped under the heading sample three. 
With regard to the South Wales shales, two specimens, namely, 
“9.in. shoddy” and “ Under 6-in. shoddy,” were secured. 
A sample of Scottish shale was also obtained through the kindness 
of Messrs. Scottish Oils, Limited. It was stated to give a yield 
of 20 gallons of oi] per ton on a large scale, and its inclusion in 
the present paper was considered advisable in that it served as 
a check upon the accuracy of the methods of distillation employed. 


PREPARATION OF THE SHALE. 


The whole of each sample of shale was broken into small pieces, 
thoroughly mixed to ensure homogeneity, and about a pound of 
each ground down so as to pass completely through a 60’s. mesh. 
The prepared specimens were then stored until required in 
hermetically sealed jars. 

The powdered substance was employed for proximate analyses 
assays, and analyses of ash, while the pulverised portions were 
used for distillations in steam. 


PRoxtMaTE ANALYSES. 


The results of proximate analyses are shown in Table I. below. 
Specific gravities were determined using the substances, both 
in powdered and lump form, moistures by weap | a weighed 
portion of the powder to 105° C. in vacuo and 

the evolved moisture in a weighed calcium chloride tube, 
and volatile matter by heating one gram of shale in a 
closed platinum crucible for seven minutes at a temperature of 
950° C. (Standard American Method). The content of sulphur 
was ascertained by the method adopted in coal analysis (Eschka’s 
Method), i.e., by ignition with a mixture of sodium carbonate and 
light magnesium oxide and subsequent precipitation of the sulphur 
as barium sulphate, while the percentage of carbon dioxide was 
determined by Sinnatt’s modified form of Knopp’s azotometer. 
Duplicate or triplicate experiments were carried out in all cases, 
and the results given are the means of at least two determinations 
which differ only by reasonable experimental error. 
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I. 
Proximate Analyses of Somerset and South Wales Oil-Shales. 


Sample. 


an 


8- 
l- 
8. 


14-85 15-85 17-60 1 


The chief points of interest suggested by the above figures are :— 
(a) The specific gravities are higher than that of the Scottish sample. 
(6) The unusually high content of carbonates which, calculated 
as CaCO,, are equivalent to 25-5 per cent. and 46-9 per cent. 
in the case of the two South Wales samples and between 30 per 
cent. and 42 per cent. in the case of the Somerset specimens. 
Assuming that the whole of the carbon dioxide is evolved during 
the estimation of content of volatile matter, the percentage of the 
latter from which oil is derived will be considerably reduced, the 
results being shown in Table II. 


Taste II. 


Somerset Shales. 
Per cent. 


1 3 oe 6 Shale. Shoddy. 
9-01 1255 663 10:56 1216 .. 10-78 7-65 


ANALYSES oF ASH. 


In Table III below are shown the results obtained by analyses 
of the ashes remaining on igniting the various shales. 
Taste III. 
Analyses of Ashes. 
South W: 
Shales. 


South Wales Scottish 
9in. 6in. 
1 3 4 5 6 Shale.Shoddy. 
Sp. gr. 
: Po +» 246 238 241 249 2:36 .. 234 2-33 .. 2m 
Per Per Per Per Per Per Per Per 
: cent. cent. cent. cent. cent. cent. cent. 
Ash .. -. 72-30 73-75 70-17 70-80 71 -- 76-12 67-57 .. 73-45 
Moisture .. 403 311 2-95 315 3 -- S87 337 .. 34) 
Volatile less 
H,O 23-86 28-40 24-23 2185 25 -- 22-00 28-28 .. 20-32 
Sulphur 225 452 274 [10 30 .. 1-09 197.. — 
CO,.. 13 11-22 2063 .. 1-50 
Volatile Matter less Carbon Dioxide. 
South Wales Scottish 
Per cent. Per cent. 
9 in. 6 in. 
Per cent. Per cent. 
9in. 6in. 
Substance. 1 3 4 5 6 Shale. Shoddy. 
.. 89°76 36-32 32-81 35-73 22-34 .. 44-38 29-18 
Fe,0; ALO, .. 20-93 20-68 19-94 1652 3109 .. 1806 16-48 
Cad” 28-43 «30-13 3728 40-80 3469 .. 28-11 46-24 
be 2-88 2-80 1-20 1-24 2-55 .. 334 1-09 
bn an 6-90 10-27 8-50 5-62 950 .. 613 6-81 
Totals .. 9940 100-20 99-73 99-91 100-17 .. 100-02 99-70 


Semple 


S=Steam Distillation. 
Oil yield (per cent.) a 


As gallons ton. ee 
Light spirit from scrubbers. . 

Nitrogen (per cen 
ft. per ton) .. 1996 §=61610 
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D per Results of Assays and Steam Distillations. , 
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uring ss 1. 3. 4. 5. 6. 9 in. 
f t 
? 2-90 2-48 3-60 3-26 4-25 2-04 2-10 1-38 4-35 2-89 9-05 9-70 
700 5-00 3-29 10-40 6-88 22-40 24-14 
— — 0-44 — discarded 
7-28 5-00 3-57 10-40 7:32 22-40 aks 
sh 0052 0-035 0041 0-038 0-052 0-219 discarded 
5-51 3-70 4-33 401 P| 23-32 _ ; 
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A study of the above results clearly points out the 
between the deposits in the two areas under consideration and shows 
also the fundamental difference between these and the Scottish 


shales. 
DISTILLATION OF THE SHALE. 

The distillation of the shale for the determination of oil, ammonia 
and gas yields was carried out by two distinct methods. 

(a) Assay.—In this method, the finely powdered shale was 
distilled in the Assay Apparatus designed by Gray and King.* 
The apparatus consists of a silica tube placed horizontally 
in an electrically heated furnace, the temperature of which can be 
accurately controlled by means of a rheostat and which is indicated 


Fic. 4. 
by a thermometer placed in close proximity to the silica tube. 
The outlet of the latter is connected to a weighed U tube in which 
the oil and water condense, the permanent gases being then con- 
ducted through a scrubber containing dilute sulphuric acid and 
thence to a gas holder filled with brine. 

The gas receiver is supplied with a constant level device so that 
the distillation is carried on throughout at atmospheric pressure, 
and the volume of gas evolved is indicated by the volume of brine 


displaced. 

Fig. 4 shows the main features of the apparatus. 
To ensure concordance in the results, the following technique 
was adopted throughout. Twenty grams of the shale were 


* FueljResearch Board Technical Paper No. 1. 


B Te 

|_| 
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accurately weighed into the silica tube and the apparatus assembled, 
The furnace was then heated from the cold, so that the temperature 
increased to 600° C. in one hour and was maintained constantly at 
this temperature for a further period of exactly one hour. 

The whole was then cooled, the volume of displaced brine deter. 
mined and the temperatures of water and gas ascertained. 

The weight of oil and water contained in the U tube was noted, 
the mixture washed into a 10 c.c. burette with wet chloroform, the 
volume of water being read off, converted to weight, and the weight 
of the oil thus found by difference. The upper layer of ammonia 
water was then added to the acid contained in the scrubber, and 
the resulting liquid distilled with 50 per cent. caustic soda into a 
known volume of N/10 sulphuric acid, the latter being then 
titrated back with N/10 caustic soda to determine the weight of 
evolved ammonia. 

The experiment, therefore, gives a complete account of the 
yields of oil, water and ammonia obtained by heating the powdered 
shale to 600° C. and, in addition, the behaviour of the material as 
the temperature increases can be actually observed. Analyses of 
the evolved gases may also be carried out, but such determinations 
were not attempted as large volumes of CO, were known to be 
given off, and results would have no practical application. 

(6) Steam Distillation—The apparatus employed for the 
destructive distillation of the shale was identical with that described 
by Lomax and Remfry (Jour. Inst. Petr. Tech., vii, 25, pp. 36-39, 
1921), with the exception that the permanent gas was collected in 
a Douglas bag and subsequently metered and analysed. 

A sketch of the apparatus is shown in Fig. 5. 

Distillations of the several samples of shale were conducted in 
exactly the same way, the following being briefly the method. 
A thousand grams of the sample were weighed into the iron retort, 
which was then assembled and placed in a horizontal position on 
a gas-heated combustion furnace. 

The back end of the retort was connected to a steam can by 
means of a length of half-inch gas tubing, which was supplied 
with a coil for superheating the steam and with a 4-way connection ; 
the latter allowed of steam being generated in advance without its 
being passed into the retort until required, while a thermometer 
could be inserted to indicate the temperature of the incoming 
steam. 

The front end of the retort was connected, through a vertical 
metal condenser, to a Wulff bottle, in which oil and water collected, 
the outlet of the bottle being fitted with a second condenser which 
led, in turn, to a wash bottle containing dilute sulphuric acid, two 
bottles containing gas oil and finally to a Douglas bag. 
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The water in the boiler having been raised to ebullition, heating of 
the shale was commenced cautiously. When a distillate began to 
appear, steam superheated to between 180°C. and 200°C. was 
admitted and distillation continued for a total period of four hours. 


The temperature was gradually increased so as to maintain a con- 
tinual evolution of oil, the retort during the final hour being heated 
to dull redness. In all cases, the back end of the retort was main- 
tained throughout at a higher temperature than the front end, so 
as to crack, as little as possible, the oil produced during the treat- 
ment, whilst in all experiments the quantity of steam used corres- 
ponded to from 500 to 600 c.c. of water. 

The mixture of oil and water obtained was transferred to a 
separating cylinder, the lower layer of water run off into the 
ammonia-scrubber, the oil dried for some days over calcium chloride 
and weighed. 
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The acid liquor in the scrubber was shaken with chloroform to 
free from colouring matter, made up to one litre with distilled 
water and an aliquot portion used for ammonia estimation. 

The proportion of light spirit produced was ascertained by 
distilling the scrubber oil in a current of steam and collecting the 
spirit, which in all cases possessed a foul odour, and was dark 
yellow in colour. 

Finally, a sample of gas was withdrawn from the Douglas bag 
for analysis and the remainder passed through a gas meter. 

The dried oil so obtained from each shale sample was examined 
for density and sulphur content and the results are given in the 
Table IV below. The quantity of oil obtained in the Assay 
experiments was too low for its specific gravity to be 
and consequently, in calculating yields of oil per ton, the oil was 
presumed to possess the same density as that of the corresponding 
oil produced on steam distillation. 

A perusal of the above figures suggests the following observa- 
tions :— 

(a) In regard to the Somerset shales, dry distillation in every 
case gives higher yields of oil, but lower yields of gas and ammonia, 
whereas with Scottish shale, the employment of steam leads to the 
production of a greater quantity of oil. The latter result is, of 
course, in agreement with Scottish practice : and the methods used 
suggest that dry distillation would be preferable to steam dis- 
tillation for maximum oil yield, where the Somerset specimens are 
concerned. Bulk distillations of the South Wales maton were not 
carried out, as time was limited. 

(6) Samples four and six, the latter taken from the vicinity of the 
retort at Kilve and representing the shale then being retorted, give 
almost identical figures. 


T. 
Properties of the Crude Oils. 
Oil from Sample Sp. gr. Sulphur Content 
Per cent 
1 0-936 2-85 
3 0-938 3-12 
4 0-942 2-93 
5 0-941 2-91 
6 0-942 2-93 


Specific gravities were ascertained by the use of a pyknometer 
and sulphur contents by combustion of the oil, with oxygen, in a 
bomb. Samples four and six appear to be identical. 

Taste VI. 


Gases from Steam Distillations. 
oo WOR.” Me. 4. No.5. No. 6. 


Per cent. 
. 47-88 48-91 54-33 51-66 
Combustible 50-50 47-09 41-51 43-63 


Nitrogen .. a 1-63 3-99 4-17 4-71 


Totals oe 100-01 99-99 §=100-01 100-00 
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The analyses given above indicate that the gas has a very low 
fuel value. 
Light Spirit—The several light spirits scrubbed from the gases 
offensive odours. The five samples were united and 
the specific gravity of the whole was found to be 0-802. 


EXAMINATION OF THE CRUDE OIL. 

As previously mentioned, a two gallon sample of crude oil was 
taken from one of the tanks at Kilve. This oil was produced by 
the distillation of shale in a vertical retort similar to the type used 
in Scotland, the throughput of the plant being 2} tons of shale per 
day. 
The oll was dark-brown in colour, and was lees sweet in odour 
than that of the Scottish shale. 


Table VII. shows the main properties of the crude. 
Taste VII. 
Properties of Somerset Shale-Oil. 


Specific gravit od 0-9612 
Loss to acid ob .. Totally soluble 
Sulphur conten in re .. 3-44 per cent. 
Water ee ee ee ee oe oe 
Engler Dis- 
‘it tillation. New Standard Method 
i 2 a r sec. to dryness. 
Initial boiling point. . oe i) 85°C, Totals. 
Per cent. Per cent. Percent. 

Fraction below 100°C. 0-5 

125°-150° .. od 2-5 20 2-0 

150°-175° ., on 40 

175°-200° ., ep 5-5 73 9-3 

200°-225° .. 110 _ 

= 225°-250° .. oe 170 150 24:3 

250°-275° .. oh 25-0 _ 

275°-300° .. 34-0 20-3 44-6 

300°-325° .. 40-5 _ 

300°--dryness ba cracking 46-0 90-6 

Loss 9-4 


Coke 8-65 

In the above tests, loss to sulphuric acid was determined by 
agitation of 25 c.c. of oil and 25 c.c. of 98 per cent. sulphuric acid 
for 15 minutes on a mechanical shaker: sulphur content by com- 
bustion of a known weight of dry oil, with oxygen, in a Mahler- 
Kroker bomb: and distillations by distillation of 100 c.c. of oil in 
an Engler flask of standard dimensions. It is interesting to note 
that the new standard method of distillation (see Standard Methods 
of Testing of Petroleum and its Products, 1924), gives consistently 
higher yields of distillates than are provided by the earlier method. 

EXAMINATION OF THE FRACTIONS. 

The respective fractions obtained by the distillation of two 
100 c.c. batches of the crude oil were united and the following 
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Tasty VIII. 
Properties of the Fractions of Crude Oils. 
Boiling Point Sulphur. 
Fraction. Range. -» Sp. gr. Per cent. 
Heavy naphtha  150°-200° C. @862 .. 2-69 
Light kerosene  200°-250° C. a>, , 
vy kerosene  250°-300° C. as, on 
Heavy distillate -. 300°C.tocoke .. 0-973 .. 2-80 


The distillate above 300°C. was analysed for its content of 
paraffin wax, but only a trace was obtained. 


DISTILLATION IN BULK. 


Having determined the proportions of light and heavy naphtha, 
light and heavy kerosene and heavy residue contained in the crude 
oil, the next step was to fractionate the oil in bulk. This was 
carried out in a two-litre copper distillation flask in litre batches, 
five distillations being effected and the several fractions collected 
according to the results given by the Engler Distillation, first 
method. The light and heavy naphthas were taken off without 
steam and the two kerosene distillates with steam superheated to 
between 180° and 200°C. Each crude fraction was then dealt 
with as follows :— 


(a) Light Naphtha.—The whole was redistilled, without steam, 
through a 15-in. rod and dise fractionating column -until the 
thermometer registered 150°C. The temperature was allowed to 
fall 20 degrees and distillation continued to 150° C., this process 
being repeated until no further distillate passed over. 

(6) Heavy Naphtha.—The crude heavy naphtha was added to 
the residue in the flask and distilled through the same column. 
The portion passing over below 150°C. was added to the light 
naphtha, distillation continued to 200° C., cooling and re-heating 
repeated several times and the final residue added to the light 
kerosene. 

(c) and (d).—The light and heavy kerosenes were not re-distilled. 
A 100 c.c. sample of each was, however, submitted to an Engler 
distillation and it was established that the cuts at 250°C. and 
300° C. respectively had been well carried out, the final boiling 
points of the respective liquids being less than two degrees from 
those required. 

(e) Heavy Residue.—The residue boiling above 300°C. was 
distilled to coke, in steam, in an iron still, there being recovered 
88 per cent. of distillate and 8 per cent. of coke, the loss being 
4 per cent, 
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REFINING OF THE DISTILLATES. 


Refining of the first four distillates was effected by agitation 
with 98 per cent. sulphuric acid, followed by water, alkali and water 
washes and a final distillation. The quantity of acid employed 
was 4 per cent. for the light and heavy naphthas and 5 per cent. 
and 6 per cent. for the light and heavy kerosene distillates respec- 
tively. The acid was used in two portions and agitation on a 
mechanical shaker carried out for a period of 90 minutes with each 
batch of acid. The time allowed for settling after each wash was 
9 minutes, these periods of time being also applicable to the water 
and alkali treatments. The proportions of acid employed were 
somewhat high, but the natures of the various fractions necessitated 
drastic treatment, the heavy kerosene especially being stubborn 
The refined light naphtha was water-white, and has retained its 
colour completely after standing in the laboratory for over a month. 
The other refined fractions, however, were less satisfactory, the 
heavy kerosene especially having given disappointing results in 
that it was black after refining, and has become progressively 
worse in storage. 

The residue above 300° C. after distilling to coke was not refined. 
It was found to contain only a trace of paraffin wax. 

Taste IX. 


recent. Per cent 
Light naphtha 1-10 46 0-778 2-06 
Heavy naphtha 2-20 27 0-816 2-52 
Light kerosene . 9-90 26-8 0-845 2-33 
Heavy kerosene 8-80 48-7 0-884 2-65 
Residue (unrefined) 0-973 2-60 


We wish to place on record our sincere thanks to Dr. Forbes 
Leslie and his Directors for their kindness in allowing us to visit 
the property and take samples, and to Messrs. F. Lawrence, 
H. A. Stanley, F. H. Price and G. F. Payne, who have carried out a 
eonsiderable portion of the analytical work described in this paper. 

In conclusion, the authors wish to make it perfectly clear that 
the methods employed in the investigation are standard tests 
ordinarily employed for comparative purposes of a scientific 
nature, and are not necessarily indicative of the possibilities of 
exploitation on a large scale. In fact, a full idea of the poten- 
tialities of the shale deposits can only be gained when samples 
from various parts of the Field have been obtained and i 
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DISCUSSION. 

The Chairman, in opening the discussion, said that one poin, 
to which he wished to direct attention was the perpetuation o 
the old system of returning ‘‘ proximate ” analyses for oil-shale 
He really could not see that they afforded any information of any 
value whatever in judging of the quality of oil-shale. He supposed 
it originated in some old assayer being asked something abou 
oil-shale, and the only knowledge he possessed was that it was 
probably a bituminous material which could be treated like coal, 
The figures, not only in the papers under discussion but in the 
literature on oil-shale and in other papers on the subject, showed 
that there was no possible relationship between proximate analyses 
and oil-yield. Taking the figures in Table II. (volatile matter les 
carbon dioxide) and those for the maximum oil-yield in Table IV,, 
we have :— 


Sample. 1. 3. 4. 5. 6. Scottish. 
Volatiles .. 901 .. 12:55 .. 663 .. 10-56 .. 1216 .. 18-82 
Oil yield 688 .. $59 .. 1012 .. 500 .. 10-40 .. 22-40 


There is not the slightest connection between the two, so what 
earthly use are such figures ? 


Dr. W. R. Ormandy, referring to the Somerset paper, said that, 
when he looked at the end of it and saw that the proposition did 
not appear likely to be a commercial one, and saw that the little 
oil which was produced lost half in refining, he was sorry to say 
his commercial instincts overcame his scientific instincts and he 
lost interest. 

There was no necessity to discuss the first portion of the first 
paper, which was a very admirable précis of material which had 
been laid before the Institution at very great length in almost all 
its aspects. But the work which had been done at the Birmingham 
University was in an entirely different category. It was, indeed, 
interesting to find that Birmingham was now taking up the action 
of hydrogen under pressure on coal and oil, and had arrived at 
the stage which Bergius left some years ago. He desired to point 
out that there were three variables which had to be taken into 
consideration—namely, pressure, temperature and time. The 
number of possible combinations of pressure, time and temperature 
when dealing with possible temperature variations from 400 to 
500° C. and pressures of from 100 atmospheres to 250 atmospheres, 
left an opening for research which would certainly keep Birmingham 

and one or two other universities busy for a few years tocome. It 
led him to say also that it was not fair to draw any deductions from 
results that were obtained from what was, after all, a very cursory 
examination. To start with, Birmingham seemed to have found 
considerable difficulty in converting coal into oil without the help 
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of certain solvents. Among many investigations he desired to 
ive the members the result of an experiment carried out on 
per 


= sath Yorkshire slack containing 1-3 per cent. of moisture, 5-4 


cent. of ash, 61-9 per cent. coking value and 31-4 per cent. of 

volatile matter, which, treated under the requisite conditions of 
temperature, pressure and time gave a conversion of the coal 
substance, reckoned free from ash and moisture, of 66-8 per cent. 

converted into oil, that being called oil which was soluble in 
benzol. Fifteen point six per cent. of the coal substance was 
unchanged. As a matter of fact, however, that so-called unchanged 
material, which under the microscope looked like coke, was not 
unaltered coal in small particles, but gave to other solvents a good 
deal more than half its weight. It could not really be called 
unaltered coal; it could merely be said that it was altered coal, 
not an oil. He thought, quite rightly, the Birmingham school 
directed their attention to the integral constituents of coal, clarain, 
durain, fusain and so on. He was able to agree with one point 
in the paper he was glad to say, namely, that fusain was com- 
paratively little acted upon under the same conditions as caused 
the other three constituents to be acted upon. He desired to make 
it quite clear that he was not saying that fusain could not be 
converted by means of hydrogen under pressure into liquid 
constituents; he was merely stating that the comparatively 
narrow range of conditions under which the other constituents 
went into oil were not suitable for it, but there might be other 
conditions which were capable of converting fusain into a liquid. 
From samples which were very kindly provided by the Fuel 
Research Board for per cent. of the durain 
was converted into oil ; of the fusain 22 per cent. ; ; of the clarain 
71-6 per cent., and of the vitrain, 77-5 per cent. The amount of 
insoluble organic matter, which he again emphasised was not 
unaltered coal, and was largely soluble in some solvent, was 
respectively 31-8, 76:5, 7-48 and 9-12. In the case of vitrain, 
although the oil produced was only 77-5 per cent. on the dry ash- 
free material, the residue was 9-12. The water, the nitrogenous 
products and the ash had to be taken into consideration. He 
thought it could be said beyond all possibility of doubt, from the 
experiments that had been done in Birmingham and elsewhere, 
that there was no question but that hydrogen was an important 
and a vital constituent for the conversion of coal into oil if anything 
like an adequate yield was to be obtained. On the other hand, he 
thought it was sometimes good in chemistry as well as in philosophy 
to define terms. The authors had spoken of hydrogenation and 
dehydrogenation. Personally he would hardly call pyrogenic 
decomposition a dehydrogenation in the ordinary sense in which 
that word was used in chemistry at the present time. What 
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happened, apparently, was that the coal under those conditions 
of heat and pressure was subjected as usual to pyrogenic decom. 
position, and that certain gases, methane, hydrogen and so on, were 
given off during its decomposition, and that in some way thos 
linkages which would be present in the unsaturated bodies which 
were formed during ordinary decomposition in the presence of Big 
nitrogen were, by the presence of hydrogen, saturated, because the Bybri 

fact remained that the volatile constituents—1.e., the constituents i 
boiling up to about 160° C. taken out of the gases given off from 
Berginisation, forming 10 gallons to the ton of the coal treated, 
contained practically no unsaturated bodies. They had a bromine 
number of about 1-5 grammes per 100 c.c. The authors had stated 
that little was known about those products, and that was, of course, 
true. They were at present only to be got at one place; but 
he could state that the volatile matter which was extracted from 
the gases by charcoal and then steamed out, boiling between 
25° and 160°C., yielded about 1} per cent. to caustic soda, and 
after washing with a 10 per cent. solution of caustic soda the 94: . 
residue had a bromine number of 1}, the paraffin content was about f, tak 
30 per cent., the aromatics 18 and the remainder were naphthenes. 
Although one would have expected to find hexahydrobenzene and 
hexahydrotoluene, very little of those bodies appeared in the 
samples investigated. Nevertheless, the product was a valuable 
one from the motor point of view, in that the percentage of paraffins 
which would not stand high compression was low, and these were 
for the most part the volatile portions, chiefly pentanes, which 
withstood a higher compression than the heavier homologues. 
The authors further stated that they thought it was desirable 
to make use of phenol in that it exerted a solvent action on coal, 
and that better results were obtained in using phenol as a solvent. 
Experiments had been made using the tar-oils produced in the 
process itself from which the phenols had been washed as the 
medium for mixing with the coal. The medium for mixing with 
the coal was not added in order that the reaction might be more 
complete; it was merely added because the only mechanical 
method that could be seen for getting coal in quantities con- 
tinuously into a retort ander a pressure of 1} tons to the square 
inch was to introduce the coal in the form of a paste or fluid. 
The result had been to show that there was very little difference 
indeed, whether the phenol fraction washed out of the product 
itself, boiling between 250° and 350°, was used as the medium 
for introducing the coal, or whether a similar fraction was used 
from which the phenols had already been taken out. Finally, 
he wished to say that it was a feasible proposition at the present 
time to convert average British bituminous coal to the extent of 
something like 90 per cent. on an average of the coal substance 
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to oil consisting as to 20 per cent. of petrol fractions boiling 
ow 180, the next 20 per cent. being Diesel oil, and the remainder 
vy fuel oil or pitch. The nitrogen was converted as to one half 
ammonia and the other half into pyridine-like compounds. 


’ Which fhe pitches produced were very extraordinary, and, from the very 
nee of Bigh mye fractions, there seemed every evidence that 
use the Bubricating oils of quite considerable value would be extractable. 
ituents fhe time had gone past for doubting the possibility, but, as Dr. 


from Bpunstan had often pointed out, it was a mistake to say that the 
reated, Bjeginised oil resembled mineral oil. It was impossible to 
romine hat an oil which contained 20 per cent. or 25 per cent. of 


ial phenol-like in character and soluble in caustic soda 


The Chairman said he owed some apology for the fact that 
the two papers were taken together. One important reason 
which weighed with him in agreeing that the two papers should 
be taken together was that it was the wish of the authors, and, 
in the second place, he thought personally that if either paper 
vere taken first the discussion would probably last so long that 
there would not be time to read the second paper at all. 


then produce fuel. He did not forget that this country passed 
through four or five years of war between the time when Bergius 
frst introduced the hydrogenation of coal and the present day. 
War time experiments showed at least how little this country 
could depend upon coal for its future fuel oil resources. A year 
or two ago certain gentlemen advocated that the fuel oil supply 
should be increased by means of a process using powdered coal. 
All those things were hardy annuals. During the last 30 years 
he had met many people who had said that oil was petering out ; 
but history had proved that, even when a large oilfield had suddenly 
petered out, a larger oilfield producing more oil still had been 
discovered, and as a result more oil was being produced now than 
then. In his opinion, posterity would look after itself. 


Mr. E. H. Cunningham Craig said he did not wish to enter 
into a discussion in regard to the Berginisation of coal, except 
to suggest that a great deal would be learned if those making 
experiments would make them with coals in which there was a 
large quantity of what had been known as jetonised material, 
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> but fijases and removed the phenols the residual oil then left did 
| from Bsemble mineral oil. 
tween 
and 
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about 
enes, 
> and 
1 the 
= Mr. N. A. Anfilogoff said that he did not feel very despondent 
that oil was going to disappear. Nevertheless he thought it 
would be very interesting to discover from the papers where 
posterity must look to for its future sources of fuel. Dr. Ormandy 
had intimated that Dr. Bergius was going to hydrogenate coal and 


Mr. Gordon Pitt said that, although he was in general agree. 
ment with Dr. Ormandy as to the enormous future potentiality of 
Berginisation, at the same time he was in agreement with 
Mr. Anfilogoff that for the immediate present natural resources 
of oil were likely to give the world the greater part of such supplies 
as it required. None the less, the fact remained that in an 
important country such as our own, low-temperature carbonisation 
or some such immediately available method for the production of 
large quantities of usable oil had a very important bearing. In 
that connection he felt it advisable to draw attention to the seriously 
misleading figures puf forward in the paper on the authority of 
His Majesty’s Fuel Station. They had simply been repeated by 
Prof. Nash and his collaborators. Although 7} gallons per ton 
was given as the largest amount of oi] procurable from a coal of 
the analysis given, he wished to say quite definitely, that as the 
result of some four years’ investigatory work which had been 
concentrated rather closely into the last eight or nine months, 
and, particularly, definite tests for 17 consecutive days which he 
had recently had the opportunity of seeing on a so-called low- 
temperature carbonisation process, he was now in a position to 
state that from a coal of nature at least 30 to 35 gallons of 
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i.c., material which had hardly reached the coal stage. If materia) 
of that kind, which could be obtained in cannels and in brow, a 
coals, were used, and also if torbanites were used, very interesting 
results would be obtained. There were one or two small points 
in the papers into which he was afraid some inaccuracies had 
crept. For instance, Prof. Nash said that the oil-shales in America 
ran as high as 90 gallons per ton. Personally he did not thin} 
a there was any oil-shale in America which went near to 90 gallons 
ey per ton, but there were torbanites that went to that figure ang 
. more. The authors also stated that in France the yield was from 
’ 80 to 120 and in Australia even more from oil-shale. Thog 
7 figures again referred to torbanites and not to oil-shale at all, 
He was very glad to see the conclusions at which the authors had 
arrived with regard to the distillation of torbanites and cannels, 
a Very much the same conclusions were arrived at in the Petroleum 
Research Department and in the Cannel Coal Committee appointed 
by the Institution a few years ago. The Committee went perhaps 
a little further because it classified the various cannels and coals, 
{ and suggested the way in which they should be utilised both for 
making solid smokeless fuels out of the residues, and for making 
the best kind of oils. On those questions he thought that portion 
of the paper was hardly up to date. 
| 
4 
as 
simple fractionisation into from 10 to 20 per cent. of motor § inve 
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girit; from 40 to 50 per cent. of straight run Diesel fuel; and 
the balance was an excellent furnace fuel oil. There was no 
appreciable pitch in the oil and the gas losses had been almost 
diminated. He thought it was advisable that figures of that 
nature should appear in order to modify possibly misleading 
impressions which might be given by those appearing in the paper. 


Mr. J. E. Hackford said he wished to draw attention to the 
statement made that the analytical determinations referred to in 
the paper on “ Somerset Oil-Shales ” suggest the unsuitability of 
the spent shales for employment in cement manufacture. From 
this point of view he had been asked the question not long ago 
whether shale or its residues could be made into a cement, and 
whether the oil in the shale could be used as part of the process 
at its face commercial value without the necessity of extracting it. 
His answer was in the affirmative, and he had brought with him 
for the inspection of the members a few samples of cement so 
made which complied with the specifications of the British 

Mr. J. G. King said the question of the production of fuel oil 
by the “h ion” of coal in the way described in the 
papers was @ difficult one from many points of view. Surely the 
question of the coal resources of the country so far as the future 
was concerned was just as important as its oil resources, and if 
the oil of the future was going to be produced from coal, the coal 
resources of the country would suffer. He did not think the 
authors had discussed this point of view sufficiently. One other 
point he desired to mention. At the Fuel Research Station the 
experimental work on low-temperature carbonisation had led to 
the publication of certain figures, which had been quoted in 
Prof. Nash’s paper, and to which exception had been taken by 
one of the speakers. He wished to say that those published 


| figures for tar yield were in agreement with the results published 


by other workers, namely, that about 15 gallons of tar were 
obtainable from bituminous coal by low-temperature carbonisation. 
From those 15 gallons about 8 gallons were recoverable as refined 
fuel oil of different kinds by distillation processes, the difference 
between refining losses and pitch. By tar separation processes 
the yield of refined oil might be increased to 12 gallons per ton, 
but no such process had yet been successfully applied to the treat- 
ment of low-temperature tar. No other carbonisation process had 
yet been proved to produce more than 18 gallons of tar per ton 
of coal. Although many schemes had been put forward to produce 
as much as 33 gallons per ton of coal, none of these had ever borne 
investigation, and he therefore thought it was hardly right for 
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anyone to make an unsubstantiated statement to the effect thy 
the Fuel Research figures for tar yields were wrong. This wa 
not so, and the yields quoted represent those obtainable, unde 
the present conditions of low-temperature carbonisation, from a 
average bituminous coal, He was of the opinion that Mr. Gordo, 
Pitt should not make such statements until he was in a position 
to describe in detail the plant he had mentioned and at the same 
time to produce the associated experimental evidence. 


Mr. Gordon Pitt, in reply to Mr. King’s remarks, said tha 
he was prepared with ample evidence in support of the figure 
he had quoted, and it was simply out of consideration for the 
audience and the lack of time available for discussion that he did 
not put them forward in his previous remarks. He felt that the 
rather misleading low figures which were quoted in this paper 
should, if possible, be modified if information was available. He 
desired, however, to cast absolutely no slur whatever on the work 
of the Fuel Research Station. 


The Chairman said that every opportunity would be given by 
the Publication Committee for the consideration of Mr. Gordon 
Pitt’s figures, and they might be included in Mr. Gordon Pitt’s 
remarks if he would send them to the Institution. 


Mr. Gordon Pitt said that that was his intention. 


In extension of the above remarks, it will perhaps be sufficient 
only for the moment to add the following brief particulars for 
present publication, as the writer hopes shortly to have an extended 
opportunity of observing the process referred to working on a full 
commercial scale. When the much more extensive data obtained 
thereby are ready, it is hoped to submit them to the consideration 
of the Publication Committee. 

The process by which the results roughly summarised in the 
figures given have been obtained has been undergoing private 
development for the last ten or eleven years, and very little infor. 
mation regarding it has as yet been made generally available. It 
embodies a physical principle which appears so far to have been 
overlooked or disregarded by other low-temperature carbonisation 

, and the application of this principle ensures that the 
evolved hydrocarbon vapours are never, after the moment of their 
release from the solid material—which release is also arranged to 
take place at somewhere near the critical temperature best suited 
to it—exposed to a temperature in excess of that at which they are 
generated. This, ipso facto, would be expected to minimise crack- 
ing, and, in actual operation, cracking appears to have been almost 
entirely eliminated. The method of heating is by direct contact 
of the solid material with steam at low pressure (not over 5 lbs. 
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per 8q. in. above atmosphere), and a high superheat (some 600° C. 
at admission). This method renders temperatures and the rate 
of heat transmission to the solid extremely simple of control, 
especially as the rate of travel of the solid through the retort is 
wparately and easily governed. The steam and evolved hydro- 
carbons are removed from the retort at a temperature not much 
over 100° C., under which conditions the oil exists largely as a mist 
of liquid particles carried in the stream of steam. Condensation 
and separation of the oil and water have presented no difficulties. 
The elimination of cracking and the general conditions of generation 
result in the production of an oi] of markedly higher grade than that 
usually associated with the idea of low-temperature carbonisation 
of coal and the absence of cracking is substantively proved by the 
fact that practically no detectable quantity of uncondensable 
combustible gas can be found coming from the retort. The ex- 
clusion of air from the retort is also an important feature in the 
reduction of the quantity of oxidised products in the oil. 

The remarkably low operating cost of the process is due partly 
to the extremely simple and practically automatic nature of the 
plant, and also largely to the use of steam as the heating medium, 
as this lends itself so readily to heat recovery at a later stage of the 


The results already mentioned are a general summary from a 
large number of tests made in a small commercial sized plant with 
a daily capacity of 15 to 20 cwt. of bituminous coal. Those which 
it is hoped to give later will be from a full-sized commercial unit 
of about twelve times this capacity. This small plant has also been 
used for a large number of tests on oil-shales, cannel coals, and a 
variety of other bituminous materials, all of which have given 

ing highly satisfactory results. 

Referring to the above, Mr. J. G. Kaya has written as follows :— 
These additional particulars do not alter in any way the statements 
I have already made. The process which Mr. Pitt describes is 
not yet a commercial one, and until working figures, obtained on a 
large scale, can be produced in support of his statements, I feel 
that the present position of tar yields from low-temperature car- 
bonisation must remain as quoted in Prof. Nash’s paper. It is 
understood that the yields quoted are for average bituminous coals 
and may easily be exceeded when specially suitable coals are 
treated 


The principle involved in Mr. Pitt's method is already a well- 
known one, and 24 gallons of tar per ton can be obtained from 
average coal in the laboratory by its use. Whether this can be. 


_ translated to large scale practice remains to be determined. 


I am not in agreement with Mr. Pitt as to the nature of the 
tar produced, but I do not consider that this is a suitable occasion 
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to go more fully into the matter. One point which should } 

brought out, however, is that the quoted figure (Professor Nash) 

of 7-25 gallons of oil refers to refined oil, and Mr. Pitt’s figure of 
' 33 gallons to crude tar. 


Mr. G. Howell desired to mention one point with regard {o 
Esthonia. By agreement with the Royal Geographical Society 
the letter “h” had now been dropped from the word Esthonia, 
and that part of Europe was now known as Estonia. 


Mr. J. F. Ward thought the authors should have taken mor 
samples than they did from the various oil-shale seams in Somerset, 
During the last three years samples of Somerset shales had been 
sent to him which showed volatile hydro-carbons varying from 6 per 
cent. to as much as 20 per cent., with corresponding oil yields. 
Not only did volatile hydro-carbons vary in amount, but also other 
constituents. For instance, the sulphur content varied from 1-5 to 
as much as 3-8. He had been particularly interested in the author's 
statement that the oil was completely soluble in sulphuric acid, 
Two years ago he particularly wanted some oil of that nature. 
The oil obtained not only did not dissolve in strong sulphuric acid, 
but would not even dissolve in oleam. About two months later he 
received a sample of a totally different class of oil which contained 
a very much higher percentage of unsaturated hydro-carbons. 
From the various samples that had been sent to him the fact had 
been very strongly brought home to him that to lay down any 
definite statement as to the best method of extracting oil from 
Somerset shales was hopeless, and he therefore advised the various 
people who had approached him that it would be better to utilise 
the volatile hydro-carbon that was present as an auxiliary fuel. 
Further, an analysis of much of the shale indicated that it would 
be a@ suitable material for cement making. Further, from the 
spent shale most excellent tiles had been manufactured. He also 
wished to point out that there was another limestone formation 
in this area which yielded lime of 99 per cent. purity. In his 
opinion it was doubtful whether oil could profitably be extracted 
from the low volatile Somerset shale unless there was a large amount 
of waste heat available whereby the oil could be obtained for 
nothing. Whether in the manufacture of the cement to which he 
had referred these would be considerations which would enable 
the extraction of the oils to be profitable was a matter which only 
the future would disclose. It had been shown that the volatile 


hydro-carbons in the material could be utilised, the finished products _ 


made from the spent shale and lime stone had been inspected, and 
it was found that they answered all requirements and tests. 


EEL 
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Dr. V. Henny said there was one statement in the paper on the 


Oi] Resources of the Future which he thought practical oil men 


would not completely agree with, namely, “ With ordinary pressure 
cracking methods a certain amount of synthetic motor spirit can be 
obtained from some oils, but the residuum is less limpid and in 
some instances has to be mixed with a lighter fuel oil to render 
it less viscid; as this difficulty is fundamental, it cannot be over- 
come by the present methods.” He felt sure that that statement 
did not refer to more modern cracking plants but only to the old- 
fashioned batch processes. It is very well known that cracked 
residues were much more liquid than the original charging stock, 
as Dr. Dunstan had also mentioned in his paper on cracking. In 
the very great majority of cases the cracked residues have a lower 
viscosity and are far more liquid. Furthermore, there is a cracking 
process in operation at present which does not make any residue 
at all. Either gas oil or fuel oil are converted directly into a 
pressure distillate which is composed of petrol and a cracked gas oil 
which can be used again for cracking, and it only differs from ordin- 
ary gas oil in that it is more unsaturated. If Berginisation would 
help to produce a large amount of oil he suggested that the work 
of Prof. Maihle in France with regard to hydrogenation of all 
kinds of vegetable oils might have been mentioned from the point 
of view of the future supply of oil. 


The Chairman said that owing to the lateness of the hour he 
was compelled to close the discussion and ask Prof. Nash briefly 
to reply. To most of the discussion which had taken place the 
authors would reply in writing, as they also would to other mem- 
bers of the Institution who would no doubt contribute written 
remarks to the discussion. 


Prof. Alfred W. Nash, in reply, said he quite agreed up 


bered that that was on an ash-free, dry basis. The figures 
given in the paper related to natural coal, and consequently 
the yields on an ash-free, dry basis will be higher. 
authors were quite aware that Dr. did his work many 
ago, in fact it was through Dr. 


years 
that the work had been commenced in this country. He quite 
agreed with Mr. Cunningham Craig’s remarks. wy matter of 
fact the authors were experimenting with lignite at the present 
moment, but the results were not yet fort heoming. He also 
accepted Mr. Cunningham Craig’s statement in regard to tor- 

banites. The remarks Mr. Ward and Mr. Hackford had made 
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with regard to the commercial possibilities of Somerset shale did 
not interest the authors in the least. The paper was not pu 
forward in the interests of working shale or against the interests 
of working shale: it was simply put forward as a paper con 
details of a scientific investigation. The samples that were used 
were taken on the advice of two of the directors concerned in the 
Somerset shale oil proposition: they were taken from where the 
quarrying was being done under the supervision of the officiak 
mentioned. He quite agreed with the remarks of the last speaker 
(Dr. Henney), that the question of hydrogenation of vegetable 
oils should have been mentioned. 

On the motion of the Chairman, a hearty vote of thanks was 
accorded to the authors for their papers, and the meeting ter. 
minated. 


The following contributions to the discussion were subsequently 
received. 


From Mr. E. H. Cunningham Craig : 

Somersetshire Shales——I examined some picked specimens of 
these shales about 18 months ago, and found them calcareous and 
very poor in oil. I am glad that the very careful investigation 
conducted by the Authors has entirely confirmed my own obser. 
vations. The specific gravity of the material is enough to condemn 
it at once, since its weight is due to the presence of carbonate of 
lime in large quantity. No argillaceous rock containing such 
a high percentage of lime can be sufficiently colloidal to absorb 
petroleum to such an extent as to deserve the name of oil-shale. 
There are other oil-shales that contain large percentages of lime, 
e.g., the Esthonian shales, but in such cases the lime occurs as 
Sy eT of fossils, and is not disseminated through the matrix 

in the case of the Somersetshire shales. In fact, no one but 
a pyres optimist would employ the term oil-shale to describe 
these Somersetshire deposits. 


From. Mr. G. Howell : 

In respect to the potential future resources of crude petroleum 
oils, I would suggest that there will be found ample new fields, 
which with present fields, will dissipate all anxiety for future 
demands 


The crude oil production of the United States for the last five 
years has been recorded, ranging from 377,719,000 barrels in 1919 
to 724,000,000 (estimated) in 1924. But the American producers 
to-day suggest that 1925 production will be about equal to the 
apex year of 1923 (725,702,000 barrels). 
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Persia offers even more striking figures of an increasing oil 
production, than in the past, as is clearly ascertained from the 


folowing table :— 


Tons. 
1918-1919 ‘le .. 1,106,416 
1919-1920 ob .. 1,385,301 
1921-1922 ba .. 2,327,221 
1923-1924 di .. 8,714,216 
1924-1925 (estimated) 4,500,000 


and, if the market warrants, this production can dally be brought 
up to 10,000,000 tons. 

No mention, however, was made in the paper to Russia as a 
potential oil producing country, for the Russian production has 
gone steadily up, as is shown by the following table :— 

Russian Crude Oil Production. 


Tons. 
1922 wil .. 4,888,700 
1923 .. 5,213,500 


und 1924 is expected to exceed 1923. “These last figures were 
compiled from official sources. 


From Mr. J. C. Templeton : 

In comparing coal with petroleum, I think the chief difference 
lies in the fact that coal, where developed in commercial quantities. 
is over larger areas than is the case with petroleum deposits, 
Furthermore, the coal industry is not subject to the same fluctuating 
factors as are present in the petroleum industry. For example, 
there are no incidents in coal, so far as I know, such as we have 
in the Mexican oil fields and elsewhere where thousands of tons of 
oil are being produced one day, and, with little warning, nothing 
but water the next day. It is, I think, such factors which give 
rise to the latent fears which seem to be always present in the mind 
of the public whenever petroleum is discussed. 

There are a few points raised by the Authors in their paper 
“ Fuel Resources of the Future,” which I should like to deal with. 
I should like to know :— 

(1) which of the theories as to the origin of petroleum is the 

commonly accepted one, and 

(2) does any one of the theories advanced help us as to whether 

or not petroleum deposits are still being laid down. 
I do not agree with the authors when they state that the Engineering 
branch of petroleum technology has made the most progress and 
has fewer problems to solve than the other branches of the industry. 
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In my opinion, all branches have their hands full of immediat, 
problems awaiting solution, and the Engineers no less than the 
others. Fields Engineers are often asked why they do not ge 
away from the position that many of the present day fields tools 
and methods are only modifications of those used by the Chines 
in the year 1800. 

Then again, I think the authors are unduly pessimistic as to 
the efficiency of petroleum geology. That the present day degree 
of inexactitude will be greatly reduced in the future I have not 
the slightest doubt, and it chiefly rests with the training schools 
such as Birmingham to turn out young geologists who have been 
well grounded in pure science and who will therefore be able to 
appreciate the application of whatever scientific discoveries are 
made. The Torsian Balance, Magnetic Surveying, etc., etc., are 
a few instances of how the present-day petroleum geologist is 
looking for scientific aids. 

With reference to the authors’ advice to oil prospecting com- 
panies to send with each geological party a drilling party, I am 
not clear as to whether they contend that such a scheme should 
be carried out with every geological party or only in specific cases 
where surface evidence is lacking or where considerable gaps 
exist in the geological evidence available. If their proposal means 
the drilling of small diameter deep bores—I have heard of such a 
proposal elsewhere—then I disagree with them, particularly on 
the point of cost. In my opinion it is just as expensive to deep 
drill for geological evidence as to deep drill for evidence of oil. 
Often in new areas one finds ideal structural conditions with ample 
evidence to support the recommendation to drill. Yet when the 
drill has tested these areas it is found either that lateral variation 
in the vital beds has made the area useless, or that porous forma- 
tions are present but no petroleum. If, however, the authors 
advocate the use of shallow drilling outfits, hand shafts, etc., 
where geological evidence is deficient, then I can fully endorse 
their proposal. I recollect one case in point where nearly four 
months’ shallow drilling was necessary in order to establish the 
axis of a particular asymmetrical anticline. At this part for 
breadth of nearly two miles the older rocks were overlaid by recent 
gravel deposits to a depth of some 80 feet. In such cases, or in 
cases where there are considerable gaps in the surface evidence, 
the obvious thing to do is to drill for the evidence required. Small, 
portable rotary or percussion flush outfits driven by 4 h.-p. Diesel 
or benzine motors are on the market, and are certainly a valuable 
aid to any geological party in certain circumstances. The 
chief factor, however, which influences oil companies in their 
consideration of exploration programmes is the cost of drilling, 
and it is the cheapening of this factor more than any other which 
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will decide the extent to which any oil company will explore. 
This is one particular problem which lies purely within the province 
of the engineer. 

When one considers it is only the drill which can test an area, 
and that exploratory borings may cost anything from £3 to £30 
per foot drilled, it is not to be wondered at that oil companies 
hesitate at undertaking large exploration programmes. 


ave not & From Mr. G. W. Halse: 

schools The present colossal world-wide oil business is the direct 
ve been | descendant of retorting for oil, which was commenced on a com- 
able to & mercial scale in 1850. Drake's immediate success in the United 


States in 1859 was due to the fact that having obtained oil by 
drilling specially for it, he found a ready sale for it in the growing 
markets already established by the 53 retorting companies 
operating in that country at the time. 

Had the demand for oil not been first created by the supplies 
from retortable materials, the commencement of the present oil 
eyele, the cycle of so-called free oil, might have been deferred 
for years. 

The important point to note in history is that while the supplies 


ga 

nell of oil from drilled wells put the retorting installations as such 
such a | out of business (they were mostly transformed into refineries) in 
ly on — the United States, those in Scotland have functioned continuously 


up till the present time. The fundamental reason for this difference, 
without entering into the question of sulphate of ammonia, is 
merely that in a country without its own supplies of oil from wells, 
retorting can be made a success. And this historic fact is the key 
to the future. Those countries which have no indigenous oil, and 
are far from producing countries, but contain rich shales, torbanites 
or similar materials, will afford a profitable field for rejuvenating 
retorting for oil. It is therefore the duty of technologists, in view 
of the immense importance of increasing supplies of liquid fuel, 
not only to continue active research, but to keep before the public 
the vast and certain resources of liquid fuel stored and readily 
available in these materials in many parts of the world. 


From H. V. Mitchell : 
Fuel Oil Resources of the Future——The availability or the 
exhaustion of the world-supplies of petroleum in the future in 


nall, no way affects the blunt truth that Great Britain cannot, without 
iesel Ff economic extinction, become to any great extent a fuel-importing 
able country. 

The In this connection the low-temperature carbonisation of low- 


grade coals must be afforded all the attention it merits. 
Admittedly, research upon low-temperature lines has been 
tedious and costly. As an offset to the rather large sums of money 
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that have been expended, much solid progress has been made 

The mechanical difficulties encountered—and they have beep 

many—have been overcome to such an extent that at Ba 

the low-temperature carbonisation of coals may well be said to 
have passed the experimental stage, in so far as any process at 
all may be said ever to pass experiment by. 

At all events, here the process is in continuous operation jp 

retort battery-units each dealing with 50 tons of coal per diem, 
week after week and month after month, in a thoroughly practical 
manner. The demand for the semi-coke or smokeless fuel js 
enormously in excess of the output, notwithstanding the high 
cost of relatively small-scale production being reflected in the 
price charged to consumers. In the discussion following Dr. C. H. 
Lander’s paper upon this subject, read recently before the Liverpool 
Engineering Society, it was stated quite definitely by Mr. P. (. 
Pope that with a plant carbonising a thousand tons daily, the 
resulting fuel could be marketed, if need be, at twenty-five shillings 
per ton. 
' The writer has been privileged to superintend the carbonisation 
of many thousands of tons of coals from various sources upon 
this plant ; and in his mind there is no doubt at all as to the 
complete practicability of the process. 

This is strikingly confirmed by the very strict and exhaustive 
practical test carried out in July last by the experts of the Fuel 
Research Board, the results of which have been published by 
the Department of Scientific and Industrial Research. The report 
confirms every claim that has been made regarding the performance 
and the capacity of the present installation. 

Messrs. Nash and Shatwell state in their paper that low-tem- 
perature tars contain no lubricating fractions. This statement is 
much too sweeping; and, with many coals, is not in accordance 
with fact. The writer is perfectly ready to admit that as far as 
the work at present done can indicate, the lubricants obtainable 
from coal may not equal in quality those obtainable from many 
crude petroleum oils. But lubricants of a kind are certainly 
obtainable, and when the necessary research work in this direction 
has been prosecuted, their quality will doubtless be much improved. 
It must not be forgotten that practically the whole of the scientific 
work in this direction remains to be done, particularly large-scale 
distillation and refining operations which alone can afford really 
reliable data and give fair treatment to the products. 

Regarding the lighter materials obtainable from coals at low 
temperatures, there is no room for doubt as to their excellence 
for the purposes which their natures indicate. 

The spirit scrubbed from the gas, after no heavier acid refining 


than is allowed many straight petroleum spirits, yields a “‘ petrol ” 
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(not to be confused in any way with benzol) which compares most 
favourably indeed with any petroleum spirit obtainable—and this 
in amount not less than 80 per cent. of the crude gas spirit. 

As independent evidence of this, very satisfactory reports from 
the laboratory and the testing department of the “ Rover” Motor 
Company are of particular importance, especially in view of the 
fact that the material submitted was the very first batch to be 
pat through a new rectifying plant. 

Dealing now with the tar-oil, Messrs. Nash and Shatwell set 
down the yield at 14 gallons per ton of coal. This figure is con- 
siderably lower than that actually obtained upon regular large- 
seale working. Taking the variations of many different types of 
coal into account, this figure may safely be placed at 18 gallons, 
and higher yields are by no means unusual. 

These tars are rich in “ cresylic acids,” which amount upon the 
average to some 17 gallons per 100 gallons of tar. Upon frac- 
tionation these do not begin to distil until the boiling point of 
phenol is passed, even ortho-cresol being practically absent ; the 
distillation proceeding briskly round the boiling points of meta 
and para cresols. Low-temperature cresylics are therefore valuable 
assets from the disinfectant standpoint. 

Quoting results obtained by H.M. Fuel Research Board, Messrs. 
Nash and Shatwell mention that only 50 per cent. of the tar-oil 
can be utilised as fuel oil. This is misleading, because the tar 
itself might be used in the raw state, or after simply being denuded 
of the valuable cresylics ; even in the latter case some 80 per cent. 
would be available as fuel. The immiscibility of the tar with 
ordinary petroleum fuel oils is admittedly a disturbing factor 
should it be necessary to change about from the one fuel to the 
other; but this would cause no trouble were supplies of the tar-oil 
to be considerable, so that the necessity for admixture would not 
arise. In any case this question of miscibility is at this moment 
the subject of careful investigation. Indications are not lacking 
that before long this hindrance will have been overcome. 

Howsoever the matter be viewed, the home production of liquid 
fuel is rapidly becoming a matter of national urgency; and the 
materials available for the purpose are our coals and shales. 
The shales—questions of sulphur elimination quite apart—give 
higher yields of oil; but coals give a solid smokeless fuel in lieu 
of a worthless spent shale, and something over 3,000 cubic feet of 
very rich gas, for which, again, there is a ready outlet. 

The authors subsequently wrote, in reply, as follows : — 

The Chairman has stated that the proximate analyses of oil 
shales were of no value in that they gave but little indication of the 

i material. 
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convey much information, but it is the generally accepted method 
of describing such material and the figures serve a useful purpose 
in confirming the similarity between the Somerset and South Wales 
shales. 

We would inform Dr. Ormandy that our paper was not intended 
as a full account of the investigations of the Berginisation process ; 
the summary given of the experiments carried out at the ae 
ham University were necessarily very brief and we would advise 
that he waits until the full details of the work are published in the 
January issue of “ Fuel’ by Messrs. Shatwell and Graham before 
he jumps to quite erroneous conclusions. 

Although the investigation has occupied lees than two years, and 
other problems have been studied simultaneously by a very small 
staff, it has been shown that, contrary to the assertions of Dr. Bergiua, 
@ coal containing substantially more than 85 per cent. of carbon can 
be readily liquefied. 

To the three variables mentioned by the same critic, we would 
add a fourth, viz., hydrogen concentration, which, in a discontinuous 
process, is not necessarily the same as pressure. 

Dr. Ormandy’s claim that 90 per cent. of an average British 
bituminous coal can be converted into oil, verges, in our opinion, 
on the extravagant. The yield of liquid (hydrocarbon) products 
will depend largely upon the oxygen content of the coal, and, in 
most cases, substantial proportions of uncondensable gas and 
water will result. 

It is obvious, of course, that a complete study of hydrogenation 
will occupy a considerable time, and in this connexion it is hoped 
that other research associations will turn their attention to what 
is a fascinating and fundamentally important problem. Dr. 
Ormandy’s accounts of the liquefaction of a Yorkshire slack and of 
the macroscopic ingredients of a bituminous coal are of interest. 

It would have been of greater interest, and of considerable aasis- 
tance to workers in this field, to hear from him a detailed account 
of the exact experimental conditions employed, the percentage 
of hydrogen absorbed, the volumes and composition of the evolved 
gases and a description of the method by which the percentage 

yields of oil products was ascertained, as well as the ultimate 
composition of the coals used ; had this information been given we 
should have considered Dr. Ormandy’s criticisms more constructive. 

We note the high yields of liquid, especially from clarain and 
vitrain, and that the loss of carbonaceous matter in the latter is 
13-38 per cent. If this figure includes gas and water formation, 
it is surprisingly low, and from a commercial point of view, it would 
be necessary to know the yields of products on the gross weight of 
coal used, i.e., including ash and moisture. 
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' do not f further, we do not claim that the use of phenol is desirable 
method ff ecause it exerts a solvent action on the coal. 

Purpose § Qn the contrary, an equally good result was obtained when a gas 
th Wales iJ was employed instead of phenol, whilst a blank experiment with 
intended 


phenol showed that only 8 per cent. of the coal was dissolved. 

Mr. Angilogoff may rest assured that coal is not the only material 
shich has been, or is being, investigated at the Birmingham Univer- 
ity. A wide series of researches is now being prosecuted and 
everal problems already dealt with are not yet ripe for disclosure. 

We are studying, or intend to study, the effect of Berginisation 
of various types of coal from lignite to anthracite, in collaboration 
vith our Mining Research Laboratory, of cellulose, torbanites and 
sales, of various oil fractions, iricluding asphalt and paraffin wax 
and of some of the pure hydrocarbons. 

The remainder of Mr. Angilogoff’s remarks are a reiteration of 
the statements made at the beginning of the paper, and we are 

to see he is in agreement with us. 

Mr. Cunningham Craig is evidently interested from the point of 
view of origin of the substances he mentions, and the work men- 
tioned in our reply to Mr. Anfilogoff’s will throw considerable 
light on this subject. We agree with his remarks on the Somerset 


inion, ff shales. 
ducts Mr. Gordon Pitt’s description of a new method of low-temperature 
id, in ff carbonisation of coal is welcomed, but as no account of the work has 
and §f been published previously, we are hardly to blame for omitting it 
; from the paper. The figures we have given are based upon the 
ition §f official reports issued by the Fuel Research Board and Mr. King’s 


remarks thereon express our own opinions exactly. 

We also agree with the latter gentleman in his reference to the 
importance of indigenous coal supplies, though our remarks were 
not necessarily intended to apply to the coal of this country alone, 
nor to the English type of coals. 

We were aware that Somerset shale is regarded as a potential 


unt # raw material for cement and Mr. Hackford’s contribution confirms 
age § us in our opinion that, for such a purpose, the shale must be mixed 
ved ff with lime. The lime method applied to the manufacture of bricks 


from Scottish spent shale is now being tried and the tiles referred 
to by Mr. Ward are obtained, probably, by an adaptation of this 


process. 
Dr. V. Henny’s remarks regarding the efficiency of a particular 


nd ff cracking process are of importance. There is no doubt that the 
is ff art of cracking has advanced considerably in recent years, but we 
n, are not convinced that complete decomposition of a heavy oil to 
Id lighter products is possible except by the formation of substantial 
of J quantities of coke, so-called, and heavy viscous residues. A mild 


form of cracking, such as the Auld Dunstan and Herring process, 
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will undoubtedly lower the viscosity of an oil, but more or leg 
complete cracking is almost certain to give the results indicated, 
Vegetable oils as a source of mineral oils should have been mentioned 
in the paper. 

In answer to Mr. Templeton’s questions we would reply a 
follows :—(1) The Organic theory; (2) Yes, both the modem 
inorganic and organic theories. 

We were not thinking of field engineering so much when the 
statement was made that the engineering branch of petroleum 
technology had made the most progress ; we were referring to the 
Mechanical engineering side of the whole industry generally, and 
we agree with Mr. Templeton in his remarks on the present-day 
methods of drilling. 

We suggest that an improvement in this direction will occu 
when more men with a radically sound training are taken into the 
industry and given their practical training there, in accordance 
with the practice common to all other industries. No other industry, 
controlled from this country, sends abroad for much over-rated 
skilled labour at ridiculously high wages; the apprenticeship 
system has been one of the secrets of the industrial success of 
Great Britain, and if young men with adequate specialised training 
on the theoretical side were given opportunities of practical training 
in drilling, many of the drillers at present obtained from elsewhere 
would have to change their vocation as they would not find employ- 
ment in their own country. 

In the main we agree with Mr. Templeton’s remarks, and they 
confirm the views expressed by one of the authors at the Mining 
Congress, that the Petroleum Industry, if it is to be treated as such, 
requires a large amount of working capital, which is totally different 
from authorised capital. 

We are obliged to Mr. H. V. Mitchell for his description of low- 
temperature carbonisation. He accepts in the main our own 
conclusions, and we certainly agree that the work is only in its 
early stages. 
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The Hydrogenation of a Gas Oil. 
By H. G. B.Se.(Vict.) M.Se.(Tech.), A.LC. 
Tas high pressure hydrogenation of heavy mineral oils with the 
object of producing low-boiling hydrocarbons is at present attracting 
much attention. 
The process has been worked out in considerable detail by 
Bergius, who, in a series of papers and patents, has advanced 


u Occur § claims of far-reaching importance, (see E.P’s. 18232, 1914: 5021, 
into the § 1915: 148436, 1920: 192849, 1923: J. Gasbeleucht 1912, 541,748 : 
ordance # JSC. 1913, 462: Z. angew. Chem. 1921, 34, 341—347: Tech. 
dustry, If Journ., Min. Soc., Birmingham University, 1923). 
rated Briefly, the method of hydrogenation invented. by Bergius 
a consists in heating heavy oils, or coal, peat, lignite and the like 
raini with hydrogen to temperatures of 400° to 600° C., and 
i108 & of over 20 atmospheres, the most suitable conditions for oil being 
wher temperatures of 400° to 430° C. and pressures of over 100 atmos- 
mploy pheres. In the case of oil hydrogenation, substantial yields of 
~ & saturated motor-spirits are stated to be obtained even from the 
1 they most unpromising materials, while the residue are useful as fuel 
rr oils, gas formation is of a low order and deposition of carbon is 
negligible. 
ferent When solid carbonaceous substances are treated under somewhat 
similar conditions, hydrogen is absorbed and a viscous liquid 
f low. | produced, the latter, on further hydrogenation, being converted 
own &f into a mobile liquid which resembles a crude petroleum and from 
in its | Which may be obtained the usual mineral oil distillates. As regards 


coals, however, the process is applicable only to those which contain 
less than 85 per cent. carbon (ash-free dry basis), and in many 
cases, it is claimed that the whole of the carbonaceous matter 
contained in the coal is readily converted into oil. 

Although the work of Bergius and collaborators has continued 
without intermission since 1912, the difficulties of the investi- 
gations are such that, as regards the treatment of coal, complete 
success has not yet been attained, whereas with oil a commercial | 
process has only recently been put into operation. 

The Bergius Process as applied to oil is fundamentally different 
from any other method of obtaining light fuels from heavy crudes, 
distillates and residues: and with respect to the liquefaction of 
coal and other bituminous substances, it marks a new era in the 
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treatment of such materials and provides a means of throwing 
fresh light on their constitution. 


For these reasons, and on the initiative of Professor Sir Johp 
Cadman, K.C.M.G., it was decided to carry out an extended series 
of investigations on the hydrogenation of coal and oil, first to 
endeavour to ascertain the extent of applicability of the process 
to oils and to some typical British coals and then to continue the 
work on a more theoretical basis. . 


The experiments described below are of a preliminary nature, 
and it is hoped to publish, at a later date, a more detailed account 
of the hydrogenation of various types of coal. 

High Pressure Apparatus.—The apparatus employed for treat. 
ment of the oil was manufactured by the Lennox Foundry Company 
of New Cross, London. It consists essentially of a nickel-steel 
autoclave (see Fig. I.) of approximately 4 litres capacity, the walls 
being 3 inches in thickness, and capable, therefore, of resisting 
extremely high pressures. The vessel is enclosed in an asbestos. 
lined casing, is heated by means of gas flames and is rotated during 
the course of an experiment at a speed of 60 revolutions per minute. 
Pressures are indicated by means of a pressure gauge attached to 
one arm of the autoclave, and a thermometer inserted in a thermo- 
meter pocket penetrating to the centre of the vessel enables readings 
of temperature to be taken wher required. Joints in all cases 
are cone shaped, metal-to-metal facings. 

The Gas Oil.—The first experiments dealt with a gas oil supplied 
by the Anglo-Persian Oil Company from the refinery at Llandarcy. 
Such a distillate is of the type freely used in the cracking industry, 
but details of the results of pyrolysis of this particular oil have 
not yet been divulged. 

The oil was found to possess the following characteristics :— 

Todine value .. se ee ee 
Fraction to 250 ee ae oe pe 


» 300°C. . 


Specific gravity was determined by means of a pyknometer, loss 
to sulphuric acid by agitation for 15 minutes on a mechanical 
shaker with an equal volume of 98 per cent. sulphuric acid, iodine 
value by Wij’s method and details of distillation of 100 c.c. from 
an Engler flask at the rate of two drops per second. 

These methods were adopted throughout the work. With regard 
to iodine absorption numbers, care was taken to employ iodine 
solution of the same concentration and to allow absorption to take 
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place during a period of two hours. Under these conditions the 
iodine absorption numbers give a good indication of the relative 
degrees of unsaturation of the oil and the several products. 

Experimental.—In all the experiments to be described, 500 c.c. 
of gas oil was employed. Hydrogen was admitted to the auto- 
clave from a cylinder to the initial pressure desired and readings 
of temperature and pressure were taken at intervals of 30 minutes. 

Experiments I. and II.—The details of temperature and 
treatment in the first two experiments are shown in Table I. and 
are indicated graphically in Figure 2. 


Taste 


Times Temp. Pressures Temp. 
°C.) (Atm.) (° 0. (Atm.) 

0 35 15 36 
1 52 80 49 
2 63 175 63 
3 70 255 15 
4 79 318 86 
5 87 360 92 
6 103 385 99 
7 112 412 110 
8 

9 


4hrs. .. 
430° C. 


It will be observed that a considerable reduction in pressure occurred 
in each experiment, the decline being greater in Expt. II., in which 
a higher maximum temperature was employed, the period of 
treatment, however, being less. Reference to Graph I. shows 
that in both runs, the temperatures and pressures increased uniformly 
until a temperature of about 410° C. was attained when the pressure 
began to rise sharply. This change appears more marked in 
Expt. II. because Expt. I. appears to have just failed to reach 
the optimum temperature conditions. 


Residual Gas.—The residual gas from II. was discarded but 
that from I. was collected, metered and analysed. Its volume was 


| 
— 
Hydrogenation of 500 c.c. of Gas Oil. : 
Experiment I. iment 
10 402 ae 1l4 410 pe 124 
ll “4 400 113 420 128 
12 395 112 426 130 
13 400 sé 115 430 vie 136 
l4 és 394 112 ee 430 oe 140 
17 395 os 1l4 oe oe ee 
18 ee 400 eo 116 ee ee pe ee 
Final ta 15 és 25 - 15 ee 23 
Period above 
Maximum ; 
Temp. 415°C. .. oe oe 
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found to be 92-3 litres at 15° C. and 750 mm. and analysis indicated a 
its composition to be as follows :— (e) T 
U ted h: bons oe 0-2 
Hydrogen... ole om 26-2 per cent. 
Total :100-0 per cent. 
A balance of hydrogen used and recovered shows that 9-0 grams , 
had been absorbed and 12-2 grams evolved as methane. Actually, . 
therefore, treatment of the gas oil under conditions as described 
in Expt. I. resulted in dehydration to the extent of 0-75 per cent. § 2 
on the weight of substance taken. tres 
This observation was in disagreement with accepted ideas regard. Hy 
ing the hydrogenation of oils and it was therefore thought desirable . 
to perform a blank experiment, using nitrogen in place of hydrogen. Ni 
Gas OIL HEATED WITH NITROGEN. 
Experiment III.—A 500 c.c. batch of gas oil was used, the half. 
hourly readings of temperature and pressure being shown in detail § [oD 
in Table IT. and graphically in Figure 2. had 
Taste IT. 
Experiment 111. 
Time. T ture °C. Pressure (Atm.). 
180 gas 
2 260 es 72 
3 316 ‘a 80 = 
4 360 87 
3 400 116 
7 390 125 ann 
8 386 be 130 and 
9 390 i 134 is g 
Sok 
12 400 155 of 
Final... od 15 50 of 
Period at about 400° C. 3hours.. — rea 
Maximum Temp... 400° C. o4 
Increase in pressure . . “a — a 10 pre 
Reference to Figure 2. shows that the behaviour of the oil when “ 
heated in presence of nitrogen is fundamentally different than er 
when hydrogen is employed. The differences may be summarised wi 
as follows .— 
(a) An increment of 10 atmospheres pressure was registered 
in Experiment III,, whereas in the first experiments reduc- ec 
tions in pressure had occurred. hy 
(b) The temperature at which decomposition of the oil began g 


to take place} i.c., when a sharp rise in the temperature- 
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curve became apparent, was lower with nitrogen 
than with hydrogen. 
(c) The maximum pressure attained in the last experiment 


— was considerably higher than in Experiments I. and II. 
ent, although the temperatures and periods of heating employed 
~~ were markedly less. In fact, the temperature was pur- 
ent, posely prevented from increasing above 400°C. because 
) grams of the dangerously high pressures produced and because 
ctually the experiment was performed in the open laboratory without 
scribed any means of protection in case of accident. 

t cent. | Residual Gas.—The residual gas occupying a volume of 180 


litres at N.T.P. was found to consist of :— 


sirable Unsaturated hydrocarbons a's 2-6 ber cent. 
Methane, etc. és oe 33-8 per cent. 

Togen 
Nitrogen ee ee oe oe 50-8 per cent. 
Total ee oe -+ 100-0 per cent. 


Consequently, treatment of the oil under the conditions described 
had caused the evolution of 60-84 litres of methane and 23-04 
litres of hydrogen, giving a total evolution of hydrogen of 13-01 
gams. This figure is in fairly close agreement with that of 12-24 
grams obtained in Experiment I. 

The experiments indicate, therefore, that when the particular 
gas oil under consideration is subjected to high temperature and 
pressure treatment in presence of nitrogen, substantial dehydro- 
genation of the oil takes place, methane and free hydrogen being 
evolved. When, however, hydrogen is employed in the place of 
nitrogen, hydrogenation and dehydrogenation occur simultaneously : 
and in both cases, substantially the same quantity of hydrogen 
is given off, either in the free or combined state. 

Experiment 1V .—At this stage, it was decided to study the effect 
of hydrogen concentration upon the final result. The composition 
of the residual gas in the first experiment had shown that as the 
reaction proceeds, hydrogen is absorbed and that the partial 
pressure of hydrogen is therefore continuously decreasing. Con- 
sequently, in a closed apparatus, where facilities for i 
the hydrogen atmosphere are not available, hydrogenation will 
tend to cease. In fact, it is probable that complete reduction 
will only take place when a constant circulation of hydrogen at 
a definite pressure is maintained through the plant. 

With these considerations in mind, «4 fourth experiment was 
conducted in which 500 c.c. of gas oil were heated in presence of 
hydrogen to 410°C. for one hour. After cooling, the residual 
gas was withdrawn, a fresh batch of hydrogen admitted and treat- 
ment continued for four hours at temperatures above 400° C. 
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Experiment IV. Gait heated with hydroyen 
Day 


Methane, etc. 
Unsaturated hydro- 
carbons . 


Totals 


It will be observed from the above that the fall in pressure, i.c., 
hydrogen absorption, was considerably greater on the second day 
and that the analyses of residual gases supply further evidence 
that hydrogenation had occurred to a greater extent during the 
second period of treatment. It is probable, however, that the 
temperature attained on the first day was too low to effect any 
considerable hydrogenation of the oil. 

Considering the reductions in pressure and the volumes and 
compositions of the evolved gases, it was found that 14-7 grams of 
hydrogen had been absorbed by the oil and that 14-4 grams had 
been evolved as methane. Consequently, the employment of a 
larger proportion of hydrogen had effected a greater degree of 
hydrogenation than in the previous hydrogenation experiments. 

It is clear, therefore, that hydrogen concentration is an important 
factor since the temperatures, pressures and times of heating were 
approximately similar to those employed in Experiments I. and 
IL. 


It 
Times the m 
emp. " emp. Press. of oil 
(0-5 Hours) (Atm.) (°C.) (Atm.) 
0 ee 15 ee 30 as 25 36 
2 we 215 oi 62 ve 165 ae 63 more 
3 on, 68 290 76 and tl 
4 ae 330 - 77 +6 300 od 90 
6 39 is 93 385 110 Th 
8 ri 410 ee 108 oy 415 ee 123 odou 
10 be 420 127 of ca 
ll ne ee ee 415 124 
13 sie — 420 130 were 
— 10 420 
‘emp. os 4 ee ee 
Press 
: Period above 
Loss 
Analyses of Residual Gases. ac 
Ist Day. 2nd Day. lodit 
Volume of residual gas oe 86-0 litres ee 76-0 litres Dist 
Composition. Initi 
: Hydrogen os -. 765 percent. .. 18-4 percent. Frac 
146 ” ” 00 ” ” 
. 
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of oil will take up under the conditions of temperature and pressure 
slmady used and to study in this connexion the influence of 
ure. It is conceivable that, within limits, hydrogen supply is 

more important than the employment of excessively high pressures 
and that hydrogenation is a normal reaction in which temperature, 
concentration and time are the determining factors. 

The Products.—The crude products from the four 
were dark-red, mobile liquids possessing the faint but characteristic 
odour of cracked spirit. In no case was there any visible deposit 
of carbon, but it was noticed that Product III. (nitrogen) was the 
darkest in colour and was quite opaque, wherees the other crudes 
were transparent. The main properties of the several products 
are summarised in Table IV. in which the original gas oil is also 
included. 
Taare IV. 


Properties of the crude products. 
ad I. Prod. I. Prod. IV. Prod. III. 


10 0% .. WH .. 0% «. 
iodine value Wij’ s) . 416 BB... 43 
Distillation ( 

Initial B.P. 230°C. 42°C... °C... 35°C... 44°C. 
Fraction to 100°C. ..  — 110% .. 28% «.. .. 100% 
o 260 .. 315 .. 330 «.. 190 
35-0 39-5 415 28-0 
44-0 470 48-5 38-0 
” ” 200 7? 510 53-0 53-5 
» 250 4 65-0 . 65-0 
» 99 275 33 69-0 69-0 
» 300 62 740 740 


(a) The specific gravities of the products and especially of Pro- 
duct III. are lower than that of the original gas oil. With 
respect to the hydrogenated substances, specific gravity 
appears to decrease as the treatment of the oil becomes more 
drastic: and with this observation occurs an increase in 
the percentage of petrol (up to 175°C.) contained in the 
products. 

(b) The degree of unsaturation as indicated by loss on agitation 
with concentrated sulphuric acid is practically the same 
in all cases. This test, however, is empirical since aromatic 
hydrocarbons may also be dissolved from the oil. 

(c) The iodine absorption numbers indicate that Product IV. 
is the least unsaturated as would be expected from a con- 

30 
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47 
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76 | 

90 
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118 
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sideration of the proportion of hydrogen absorbed during 
its production. 

(d) The iodine values studied in conjunction with the appro. 
priate conditions of hydrogenation and with the percentage 
contents of petrol appear to indicate that Product II. has 
suffered a greater degree of pyrolitic decomposition than 
Product I, and that Product III. has been still further 
cracked but simultaneously hydrogenated. 

(e) A comparison of the specific gravity and iodine value of 
Product III. with those of the hydrogenated oils suggests 
that the latter are rich in aromatic hydrocarbons. 

The petrol fraction from each product was refined by agitation 
on a mechanical shaker for one hour with 4 per cent. of sulphuric 
acid, followed by alkali and water washes and a final distillation. 
The refining losses were of the order of 8 per cent., and the refined 
products were water-white in colour. The hydrogenated petrols 
were unusually sweet in odour and have retained their colour 
almost completely after standing for 16 months in the laboratory, 
whereas that from Product III. possessed a slight cracked odour 
and its colour has deteriorated somewhat markedly. Nevertheless, 
it appears to be far superior to many samples of cracked spirit 
which are now on the market. The properties of the refined spirits 
are indicated in Table V., and are contrasted with those of some 
commercial brands of petrol purchased in the open market. 


Tastz V. 


The refined hydrogenated spirits, therefore, compare favourably 
in specific gravity with the commercial brands included and not 
unfavourably as regards iodine values with at least one of the 
commercial petrols. Petrol IV. is undoubtedly the best and 
Petrol III. the least valuable of the four synthetic, refined spirits. 
The kerosene and residual fractions were not further dealt with. 


ConcLusions. 

(1) The hydrogenation of a gas oil under high pressures and 
at temperatures of between 400° and 420°C. leads to the 
production of substantial yields of gaseous and of low- 
boiling hydrocarbons. 


BE F 


| (2) 
(3) 
(4 
j 
Tl 
Ivor 
ator 
| this 
Properties of the } spirits. h 
Petrol. ific Iodine value. 
From ProductI  .. 0-7392 185-4 
pi 0-7460 oe 143-0 
ee oe 0-7627 24-3 
oe ee 0-7627 776 
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(2) The mechanism of the reactions involves initial decom- 
position or cracking foilowed by hydrogenation of the 
unsaturated hydrocarbons produced in which the concen- 


re tration of hydrogen is a determining factor. 
n = (3) The products are unsaturated but are less so than those 
further obtained by cracking under comparable conditions. 


(4) Continuous substitution of the residual atmosphere by 
hydrogen will probably effect the production of saturated 
bodies and it may be anticipated, therefore, that the con- 
tinuous process adopted by Bergius will give more valuable 
substances than would an intermittent method of treatment. 

Thanks are due to Dr. J. 8S. Haldane, LL.D.,F.R.S. and Mr. J. 

[von Graham, M.A., M.Sc., A.I.C., of the Mining Research Labor- 
story, University of Birmingham, for their advice in the course of 
this research and to Messrs. F. Lawrence and F. H. Price, who 
have assisted in the analytical work. 


Note on the So-called Hydrogenation of Gas Oil. 
By O. E. Mort, Ph.D., and A. E. Dunstan, D.Sc., F.LC., F.C.8. 


Tuts work was carried out in order to compare the results obtained 
by the Bergius method with those obtained by cracking at the 
same temperatures and pressures. 

As it would be difficult otherwise to arrange comparable con- 
ditions, the cracking experiments were conducted under the 
pressure of an inert gas (nitrogen). Steam was also tried. 


The apparatus consisted of an oxygen cylinder (capacity 


ably §f 9 litres) mounted on swing links above a row of gas jets, and 
not § connected flexibly to pressure gauge and relief valve by means 
the —f of solid-drawn steel tube. The cylinder was inclined somewhat 
and so as to keep the neck joint covered with oil with the object of 


minimising or preventing gas leaks. It was given a reciprocating 
motion from a motor. A pyrometer was mounted in its axis. 

The cylinder was charged with the oil, connected up and 
evacuated. The gas charge was then introduced from a cylinder. 
After the specified time of heating, the cylinder was allowed to 
cool over-night. The charge was then blown off and measured, 
and a sample of the gas, which was not measured, taken for 
analysis. 
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The gas oil used through had the following characteristics :— 


Engler Test. I.B.P. is -. 134° Sp. gr. .. 0-849 
— 
250. os C =86-15 
276. .. as om, S = 0-87 
300... 76 

100-27 
The temperature was in each case maintained at 405 to 420°C. 


for 2} hours (3} hours for steam), but in experiments 2 and 3 the 
temperature was accidentally allowed to reach 450° for a few 
minutes. 

The charge was in each case 1500 c.c. of oil and gas sufficient 
to bring the pressure in the cold to 22 atmospheres. When steam 
was used, 133 c.c. of water were charged with the oil. 


Summary of Results. 


Experiment No. .. ée 3. 2. 3. 4. 5. 
Gas N, H, H, N, H,O 
Pressure : 
Initial (cold) .. ee 22 22 22 -- 
Maximum 135 114 112 132 105 
Final (cold) . _" 32 24 24 34 3 
uid yield (c.c.) ae 1 1225 1300 1200 1300 
lysis: H (percent.) 12-5 12-5 12-4 12-3 12-4 
Cc » 865 86-6 86-3 87-5 87-3 
8 0-78 0-76 —- 0-82 0-86 
gr. at 60° F. 0-821 0-823 0-818 0-828 0-826 
Loss to H SO (percent.) 33 29 
Engler to : 
200° (per cent.) 52 52 50-5 42-5 51 
> gr. of spirit 0-749 0-745 0-746 0-747 0-745 
0, 16-5 14 
Residue sp. 0-935 0-930 0-920 0-928 0-927 
Engler to 175° (per 
cent.) 37-6 8 
Spirit : Sp. gr — — 0-724 0-727 0-726 
14 14 1 
Residue : Sp. gr. = a 0-903 0-909 0-910 
iscosity — 40 40 40 
Gas: 
Vapour density 13-7 6-2 5-9 15-2 17-9 
Analysis 
Unsat. mn 0-5 10 1 1-2 6-0 
H es 54-3 49-8 
Paraffins * 26-6 45-7 49-9 33-2 93-6 


As regards the liquid product, the product obtained when 
hydrogen was used is superior in colour and clearness, and in 
absence of gumming constituents, to that obtained with nitrogen. 
This is the only evidence of hydrogenation. The other evidence, 
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such as lowering of specific gravity and loss to sulphuric acid, 
is cgnflicting. The ultimate analyses show that there is no hydro- 
~oation, and that the use of hydrogen does not even check 

hydrogenation. This is shown by the lower maximum pressures 
obtained with hydrogen as compared with 

Free hydrogen is taken up, however; the gas analysis shows 
that approximately half the gas consists of hydrocarbons, in the 
case of hydrogen experiments. The partial pressure of hydrogen 
is, therefore, 12 atmospheres ; consequently about half the hydro. 
gen has been used up or about 6 grammes (0-5 per cent. on the oil 
charged) out of the total of 13-5 grammes of hydrogen charged. 

On the evidence i is clear a any hydrogen fixed must have 

into the 

aromatic compounds, or not, there is no evidence to show. 


Conclusions. 

The work done is insufficient for a final verdict, but it appears 
that under the conditions used hydrogen has little or no effect 
in hydrogenating or preventing dehydrogenation, so far as the 
liquid products are concerned, under the experimental conditions 
detailed here. In this respect hydrogen and nitrogen give much 
the same result. 
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Estimation of Sulphur in Volatile Hydrocarbons, with 
particular reference to persue by an Improved Lamp 
e 


By E. Lawson Lomax, M.Sc., A.L.C., F.C.8., and A. M. B. 


Ir is well known that the determination of sulphur in volatile 
hydrocarbons, particularly benzol, by the lamp method is not 
altogether satisfactory owing to the fact that certain sulphur 
compounds are not easily combustible, and are liable to pass 
away incompletely oxidised. This is particularly the case with 
benzol, in which both carbon bisulphide and thiophene may 
be present. 

The method which we have developed ensures complete com. 
bustion of either carbon bisulphide or thiophene, the sulphur 
content being converted either to sulphur dioxide or to the 
trioxide. 

The method employed by us for carrying out the determination 
is shown in the accompanying sketch (p. 916), but the absorption 
apparatus is, of course, subject to wide variation and modification. 

The Dreschel wash bottles, W, containing glass beads in the 
bottom of each, are each partly filled with 250 c.c. of a 5 per cent. 
pure sodium carbonate solution, and 1 c.c. of pure bromine is 
added to the solution in each bottle to ensure the oxidation of 
any trace of sulphur dioxide in the products of combustion. The 
bubbler, V, is fitted to the second Dreschel wash bottle to catch 
and retain any solution mechanically carried over from the bottles, 
W, by the passage of the current of air. The U-tube, Z, is partly 
filled with mercury and fitted to a T-piece of which the horizontal 
tube connects the wash bottles and bubbler to the vacuum pump. 
This U-tube acts as a vacuum gauge. To the outlet tube of the 
first wash bottle is connected the curved glass chimney, G, with a 
drawn out reducing tube intermediate to give flexibility. The 
glass chimney is clamped in a stand so that it can be raised or 
lowered at will for adjustment purposes. In the mouth of the 
chimney is fitted horizontally a circular porcelain disc, B, and 
held in position by a rubber packing ring, C, of rectangular cross 
section. The porcelain disc has a circular hole in the centre of 
diameter equal to half the diameter of the disc and is fitted with 
the double terminals, T. 

In the two upper terminals are clamped two short pieces of 
stout copper wire of rectangular section, each flattened at one 
end. A pin hole is drilled in the centre of each of the flattened 
ends and the two ends of the platinum wire helix, E, are each 
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threaded through the pin holes and then twisted round the 
r wires. 
“The position of the helix can be easily adjusted, and this method 
of supporting the helix allows of its easy removal and replacement 
in the event of wear or damage, and at the same time gives 
adequate support to the helix. The two lower terminals are 
respectively connected to opposite poles of a source of electric 
current supply (ordinary lighting circuit) through a variable 
resistance, R, of any suitable type. The helix, E, consists of 
5in. of platinum wire 0-012 in. diameter, of which 3-5 in. form 
the helix itself, the remaining 1-5 in. forming the leads. The 
diameter of the bottom turn of the helix is 0-25 in. and the height 
of the helix is 0-25 in.—the number of turns are seven of evenly 


| may § decreasing diameter from bottom to top. 
The lamp, A, is provided with a sulphur-free cotton wick 5 in. 
com- § in length; 10 c.c. of either absolute alcohol or pure amyl acetate 
lphur ff are introduced into the lamp via the side tube, and then about 
> the ff 2c. of the sample benzol under test (at 60° F.) are introduced 
J into the lamp. The side tube is stoppered and the lamp is placed 
ation §f in position under the chimney, G, so that the top of the wick 

Ption is about }in. below the helix. 

ation The electric current is switched on and the resistance, R, adjusted 


1 the B so that the helix becomes heated to bright redness. The heated 
cent. § helix ignites the vapour issuing from the top of the wick. At 
ns once the vacuum is applied and adjusted by means of a screw 


clip on the rubber connection to the vacuum pump so that the 
flame of the lamp burns without any smoking and as non-luminously 


‘atch Bf 4s possible. The current of air drawn through the hole in the discs, 
ttles, Bf 8, of course cools the helix, but the flames of the lamp playing on 
artly fF the helix raises the temperature of the latter to bright yellow heat 
ntal § indicating catalytic action on the surface of the platinum wire. 
ap. The current through the helix, the supply of air drawn over 
the J the helix, the distance of the top of the wick from the helix and 


the size of the flame are carefully adjusted so that no deposition of 
carbon occurs on the turns of the helix, so that the flame is main- 


1 or & tained continuously and so that the top half of the flame cone 
the J is covered and surrounded by the helix. 
a When the initial charge of mixture within the lamp is almost 


burnt away, a further 5 c.c. of the diluent (alcohol or amyl acetate) 
are introduced into the lamp and the combustion carried on until 
the lamp and wick are dry. The wick is then removed from the 
lamp, and the chimney, G, is removed and a piece of glass com- 


Of & bustion tubing about 8 in. long fitted in its place and supported 
one over a slit type bunsen burner. The wick is placed in the com- 
- bustion tube and the latter is heated, gently at first and then 


strongly while a slow current of air is drawn through the apparatus 
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yntil the wick is completely ashed. The precipitation and estima- 
tin of the sulphur as barium sulphate present in the sodium 
arbonate solution at the end of the test is carried out in the 
ysual manner. 

To obtain concordant results in our laboratory it was found 
essential to fit the second set of wash bottles, bubbler and vacuum 
guge, identical with and alongside the set on which the test was 
being run and connected to the vacuum supply, and we advocate 
this in all cases. The wash bottles of the “ blank ” set were partly 
filled with the same volume and strength of sodium carbonate 
slution (from the same bulk solution) and with pure bromine as 
used in the “ test’ set. The current of air through the “ blank ” 
set was adjusted so that the mercury levels in its vacuum gauge 
were the same as those in the “test” set. Thus any trace of 
sulphurous impurity in the reagents used or in the atmosphere 
of the laboratory can be estimated as barium sulphate and the 
“blank” weight of barium sulphate subtracted from the weight 
of barium sulphate obtained from the “ test ”’ solution. 

All joints in the apparatus are glass to glass with rubber tubing 
connections. 

The table below gives a comparison of the results obtained 
from estimations by the improved lamp method with and without 
“blank” determinations, and by the standard lamp method 
with and without “ blank ” determinations. 
wer 


‘BONS, 


asn bottle. 


wash- 
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wire leads to helix 
chimney. 
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Sp. gr. 60° F. ~0-8831 

Many determinations have been carried out on benzines and 
kerosenes giving similar results to the above, but as these were 
natural products in which the sulphur content might be open to 
question, we have preferred quoting results obtained on definite 
mixtures of pure bodies of which the sulphur content is actually known 

Our thanks for persmission to publish these results are due to 
the Directors of Messrs. Vickers, Ltd., in whose research laboratory 


this investigation was carried out. 


2 
using using using using 
improved improved standard standard 
method method method method 
Synthetic mixture without with without with 
tested. “blank.” “ blank.” “‘ blank.” “* blank.” 
Per cent. Percent. Percent. Percent. i 
GH, 147-4040 gms. .. os 0-56 0-52 
05363 gms... .. 0-54 0-50 0-43 0-42 
cs, 0-6408 gms. .. ow 0-61 0-49 ; 
Approx. sulphur content= 
0-50 per cent. 
Sp. gr. at 60° F. —0-8831 
CH, 80-4895 gms. .. 0-54 0-50 0-46 0-46 
CHS 1-0705 gms. .. a3 0-63 0-50 
Approx. sulphur content= 


Petroleum.* 


By A. GumsELIn. 


I wave recently been able to examine very completely all th 
particulars of a remarkable English study, of which I am happy 
to give a minute and impartial analysis, namely, an article published 
in the Journal of the Society of Chemical Industry on June 13th, 
1924, by A. E. Dunstan, F. B. Thole and F. G. P. Remfry upon — 

“ Bauxite considered as a refining agent for crude petroleums 
and their by products.” 


First THEORIES REGARDING THE DECOLORIZATION OF MrINERAL 
Oms BY Means or Ciays. 

Having been led many years ago to use industrially the affinity 
of certain bodies for colouring matter in mineral oils, it was only 
about 1912 that I tried to penetrate the mystery of this peculiar 
property which until that time had received very little explanation. 

In a communication which appeared in 1913 in the Journal 
des Matiéres Grasses, I was able then to show that this decolorizing 
property had been falsely attributed to the properties possessed 
by bodies to effect a true separation of hydrocarbon mixtures 
submitted to their action, by allowing hydrocarbons less and less 
dense (i.e., less and less volatile) to filter upwards or downwards. 

This physical separation was explained according to these 
authors (Dr. David T. Day) by the rine fact that the viscosity of 
the hydrocarbons and, consequently, their capillarity (or their 
surface tension) varied regularly either with their boiling points 
or their specific gravities. 

Now, it is well known that the sp. gr. of a hydrocarbon abstracted 
from petroleum is not sufficient to determine it chemically ; since 
petroleums are complex mixtures of a number of hydrocarbons 
distilling between wide limits of temperature, and belonging to 
all the chemical series depending on the number of their carbon 
and hydrogen fractions. 

I therefore thought that, in a mixture of hydrocarbons belonging 
to different chemical groups, separations couid be effected by 
reason of their affinities for decolorization materials rather than by 
means of their varying volatility. 

By taking crude mineral oils containing numerous individual 
fractions of these chemical groups, and by submitting them to 
methodical filtrations through prepared clays, I was then able 
to confirm that this increase in sp. gr. of the filtrates was not 


* Translated from the French. 
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ue solely to the increase in molecular weight of these hydro- 
rarbons and their boiling point, but rather to the increasing richness 
» carbon in the molecule. The most hydrogenated bodies, i.c., 
he most saturated, have for an equal volatility a lower attraction 
or argillous earth than the less saturated. 

This explanation supplies the reason for the particular attraction 


‘ae { these decolorising bodies for polymerised or highly condensed 
ublished ised. 

se 1am from an oil of known fracti I le 

pon :— Starting from an wn onation, I was able to separate 


oils increasing in colour and density, but which distilled very 
cosely within the same limits of temperature. Moreover I have 
proved that earths, impregnated and saturated with colouring 
natter from oils which cannot be extracted by light paraffin hydro- 
carbons, would give up this colouring matter to aromatic hydro- 
carbons preferably previously decolourised in order to increase 


ape the sensibility of reaction. 
scalile Later the hypothesis was brought forward by other workers 


that clays, bauxites, decolorising silicas or porous oxides were 
endowed with electric properties which bring about separation 
of hydrocarbons by means connected with the physical constants 
of the latter. 

This new theory, by destroying the elementary theory of 
separation by order of density, in reality comes forward in support 
of mine, in the sense that it was very possible to admit a simple 


i. [| aw uniting electric conductibility of oils with their chemical 
' a composition. (We shall see further on that our hypothesis has 
thee been proved, exactly, by the English authors of the work which 
lot we are going to analyse). Let us now examine in detail, after 
these preliminaries, the recent observations of the English authors. 
cted 
ince § InrriaL RESEARCHES ON THE PHENOMENA OF DECOLORIZATION 
ons BY Porous Boprss. 
qe According to these authors the selective properties of wood, 
charcoal, porous earths, silicas, of alumina, ete., for coloured and 
, odorous materials in oils, have been known for a very long time. 
re This is very true, and let us add that for a very long time vaseline 
Me has been prepared in France, by filtration through prepared beds 
Y ff of dried clay, from the distillation residues of crude petroleum 
ral oils. More recently the method has been modified by using as 
to 4 ™ material, residues filtered in America through animal black 
‘le and exported under the name of “ Filtered ” for use also as cylinder 
lubricating oils where superheated steam is employed. 


But if this industry is an old one, it has remained for a long 
time without making any progress. It is only in the course of 
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recent years that buyers thought of utilising substances 
than natural silicates of alumina, and that they perceived 
the number of the latter could be considerably increased. 

Thus they found that artificial and dehydrated inorganic gp 
like those of silica, alumina and iron, were endowed with the 
properties, as well as certain natural products like bauxite suit )} 
dehydrated. But they discovered at the same time tha: ¢) 
decolorizing power of these bodies was in no way connected wi 
their chemical composition. On the other hand, results showed 
that the physical structure of these substances were of considera} 
importance to the results of decolorization. 

It was thus that bauxite, which is extremely porous, and capable 
of being made into small granular form, was pointed out at once 
as being a material particularly suited to serve this industry in 
the treatment of mineral oils. 


Action or DenypraTep Bavxire Orcanic Compounns 
or SuLPHUR. 


In the meantime it was noticed that Bauxite had likewise a 


great affinity for odorous and coloured compounds of sulphur, 
contained in burning oils produced from certain sulphurou 
deposits. 

According to the above English authors it was as the result of 
researches made in England that the Burmah Oil Co. has employed 
this material for some years in the decolorization and desulphur. 
isation of these lamp oils. For this operation it utilizes cylindrical 
filters 8 feet high and 3 feet in diameter. After saturation the 
bauxite is washed with spirit, the spirit steamed out, and the 
bauxite roasted in furnaces similar to those for calcining pyrites. 
In this regenerated state, it may be utilized in new operations. 

The Anglo-Persian Co. has found that these filtrations through 
bauxite not only decolorized lamp oils, but also desulphurized 
them when the bauxite was utilised immediately on issuing from 
the drying ovens. when its temperature was still 200°. Under these 
conditions the sulphurous oils gave up the greater part of their 
sulphur. Oils containing 0-134 per cent. of sulphur were brought 
down to a sulphur content ranging around 0-02. 


AcTION OF THE ATMOSPHERE ON DEHYDRATED BavxirTe. 
One must admit that this desulphurising action is especially 
appreciable in the case of bauxites previously brought to a tem- 
perature of 200° since, all things being equal, the same bauxite 
cooled and utilised under the same conditions at ordinary tempe- 
rature no longer furnishes oils with a lower sulphur content than 
0°110 per cent. 
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[ had myself noted this peculiarity for a long time in the treat- 


Bent of burning oils by Vanves clay, previously dried in ovens 


st temperatures of from 350° to 400°, and added while still hot 
to oils with violent agitation, and I recently made allusion to this 
precaution in my last lecture to the Society of Chemical Industry, 
“Upon refining at the places of consumption.” But I must say 
that so far I had confirmed the fact without determining the 
reason, only imagining that it must arise from the particularly 
anhydrous state of this argillous earth and from the disappearance 
of the gasses enclosed in the pores. 

This is the explanation which the Anglo-Persian Oil Co. itself 
now gives of this increased power of the bauxite, confirming also 
that there is produced in the mass of oil to which hot bauxite 
has been added an increase of temperature greater than that which 
should result from the addition of the calories of this latter. Here 
we have a new interesting fact to take note of which would tend 
to prove that the bauxite not only acts as a filter by adsorption, 
but that it can produce real mechanical actions in the oils. In 
the meantime we must wait for it to be proved that it favours 
chemical reactions. The Anglo-Persian conclude that bauxite 
can be employed as a general refining agent for all petroleum oils. 

In our opinion one is forced to this conclusion, especially as it 
has been found possible to utilise simple regenerating processes 
which render this reagent inexpensive, and theoretically indis- 
tructible, and particularly since the increase in price of reagents 
ordinarily in use for refining such as sulphuric acid and soda. 

We reproduce below the results of a series of tests made upon 
different products with roasted bauxites, utilised hot as they came 
out of the oven, or cooled in air before use. 


Lb. of Content in 
bauxite Bauxite Bauxite sulphur of 
gall. of roasted roasted the 
roducts Untreated and and initial 
Products treated. bauxite. hot. cold. product. 
Kerosene _ 0-134 
4 0-017 — 
9 0-110 — 
5 0-018 — — 
3 — 0-030 — ¢t 
2 0-060 — 
White Spirit. . 0-150 
2 0-022 (1) — 
2 0-014 (2) — 


from the bauxite contained 0-18 
of sulphur ; and (2) the petrol 0-440. 
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Hyrornesis Laws ReEtatinc TO DECOLORIZATION 
DESULPHURISATION OF MINERAL BY BavXITE VERIFICATIoy 
or THE Law oF FREUNDLICH. 

We shall now pass on to the examination of the other facto 
capable of having an influence upon the decolorising power o 
Bauxite. 

The English authors have studied, in this connection, th 
influence of the size of the bauxite grains employed in the filter. 
They have proved that the power increased with the fineness of 
the grains, but that the duration of the filtration increased in the 
same manner. They then determined the size of the grains adapted 
to procure filtration within a suitable time. According as it is 
desired to operate on a large scale or in the laboratory the grains 
should be capable of passing through sieves with a mesh 30/6 
per square inch or 20/90 mesh. 

The English authors explain, at this point, that if the opinion 
of refiners is not yet definitely favourable to the use of bauxite » 
a refinery agent, it is because of ignorance as to the real cause 
for the great variability of the results obtained by works which 
use any sort of bauxite, especially in the case of treatments by 
filtration. It is, indeed, our opinion as experts that there stil] 
remains much to be done in the way of utilising bauxites, gelatinous 
silicas, oxides and silicates. 

Besides, over and above the process of filtration, one may still 
have recourse to processes employing agitation, or distillation 
through layers of bauxite. However it seems that filtration is 
best suited in the utilisation of the absorbent power of bauxite 
to which one must attribute its peculiar affinity upon coloured 
and sulphur compounds. 

The English authors, starting from the fact that roasted bauxite 
is an excessively porous body, consequently possessing for a given 
weight a considerable surface of contact, calculated that, thanks 
to the latter, it was possible for this surface energy to transform 
itself into calorific energy. 

This transformation taking place at the moment of adsorption 
obeys the law of Freundlich, expressed by the formula :— 


=he 

in which z is the total quantity of sulphur or colour absorbed by 
the bauxite 

m is the weight of this bauxite to 100 parts of kerosene 

n @ constant 

ec the percentage of sulphur or of colour of the original oil. 
To verify this latter hypothesis they then carried out a series of 
tests with bauxite roasted at 600/550° C., cooled in a desiccator 
and agitated in given proportions with kerosenes having variable 
sulphur and colour content. 


| 
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Starting with samples of kerosene of given colour, estimated in 
percentage of the deepest colour, agitated 10 minutes with 5 parts 
by weight of bauxite per 100 volumes of oil (exactly 3-5 gr. per 
10 c.c.) they obtained the result given below which effectively show 


lust { is approximately proportional to the initial concentration 


of the colour =100 with an exponential n equal to 1. The law of 
Freundlich would, therefore, be verified in this case as regards 


ite ag 

which 

8 by 

stil] 

Actually, 
still § values of K, which are not entirely constant. 
ation #§ ©=These results, indeed, show that the quantity of colour 


absorbed per gramme of bauxite is more and more feeble in pro- 
portion as one starts from less coloured products. 

It is, indeed, a very usual occurrence in the manufacture of 
vaseline during filtration of black residue through clays. 

In this process vaseline is passed through successive filters 
until the product runs off at the desired colour. Now, it is well 
known that much more earth is required to decolorise an orange 
residue to lemon colour than a black residue to orange. 

Up to the present we explained this difficulty by supposing 
that decolorising earths had selective properties for the numerous 
products which form the total colouring material of petroleum 
oils and that these different colouring materials could exert, 
for a similar depth of colour a lesser or greater resistance to 
absorption. 

In the last numbers of Matiéres grasses of 1924 we said that 
two oils of the same tint by the colorimeter, obtained either 
by colouring decolorised oil with a certain percentage of original 
oil, or by decolorising the original oil up to the said tint, would 
behave absolutely in a different manner vis-a-vis a decolorising 
earth, the materials likewise colouring the two oils being, in this 
case, totally different, and this difference being especially appreciable 


= 
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as regards the “‘decolorisers.” Besides, it must certainly be th 
if we examine more closely the experimental results furnished by the 
English authors. 

Let us suppose that these authors, in order to bring their crude 
oil of 100 colour to the tint 3-5 have done this either by adding 
the quantity of earth m at one time or by adding a quantity 
by successive fractions of 5 gr. 


natural products or is formed by distillation, or whether the 
eolour originates from a partial decolorisation of the original oil, 
we shall apply the formula of Freundlich :— 


lst Case—The colour C = 100 
The coefficient K =0-096, n =1 


If we wish to come back to the colour 3-5, one must take 96-5 


from 100 ; that is, make x = 96-5 and we shall have :— 
96-5 =0-096 x 100 


m= 10 gr. 
That is to say that with 10 gr. of bauxite, we shall decolorise 
our oil in a single operation to the colour 3-5. 
2nd Case. The colour C=100 
The co-efficient K =0-096 
make m=5 gr. 
We shall have X =5 x 0-096 x 100 = 48. 

The petroleum will be brought to the tint of 52 by this first 
addition. 

Let us now treat by 5 new grammes of bauxite and we shall 
arrive, if the law is exact, at the tint 26 and in order to obtain 
the colour 3-5, we shall require not 10 gr. of bauxite, but five times 
5 gr.—25 gr. 

This theoretical result, taken from formula, is contrary to what 
we have up till the present found in France, with argillous earths 
of silicate of alumina, which probably act identically according to 
the same mechanism as bauxite. Thus, there is a special inter- 
pretation to be given to this English rule, which can only be applied 
as it is in the English paper—that is to say, to tinted products 
obtained by dilution of the original colouring material. 

But this rule cannot be utilised for two products having 
different or equal tints, due to different origins. (The paper does 
not indicate how the decolorization is effected, by filtration or 
agitation. It does not indicate whether it is a question of 
distilled kerosene or of kerosene already refined by ordinary 
processes.) However, this law, applied correctly, leads to the 
practical conclusion that it is good to decolorize concentrated 
solutions, and not to dilute the oils. 
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Taz LAW OF FREUNDLICH AND THE DESULPHURISATION OF MINERAL 

Oms BY 

[et us now pass to the results obtained by the English authors 
‘Byith mineral oils containing sulphur. 

“Hi The same samples mentioned above diluted in the same way 

md consequently containing decreasing quantities of sulphur, 

yere treated with quantities of bauxite equivalent to 2 lb. per 


is tue gllon—viz., 10 c.c. with 14 gr. of bauxite. 

= The results obtained were as follows :— 

al oil Taste ITI. 
sulphur Sulphur Per cent. >’ initial 


per cent. Colour per cent. sulphur X x 100. 


Initial 
x sulphur, sulphur, 
initial. initial. final. remo M gr. gr. 


965 


— O0O17 370 35911 0015 0015 2-1764 
(It is difficult to follow the result of the table and the conclusions 
of the authors, into which errors must have slipped, seeing that 


te values > of column 6 are not equal to those which can be 


obtained by dividing the difference between the figures of the 
columns 1 and 3 by 20 gr. 

The authors give the following interpretations to these results. 
First of all the decolorisation curve is no longer a straight line ; 
therefore, the formula of Freundlich takes the form :— 

M 
in which n is equal to one-third. 

In any case, without lingering over the results indicated in 
Table ILI, let us note that the English authors deduce that the 
above anomalies are due to the simultaneous influence of the 
colouring matter and sulphur upon the bauxite. To check this 
hypothesis they then treated strongly coloured and sulphurouss 
kerosenes with variable quantities of bauxite, and traced curve) 
giving in abscisse the quantities of bauxite used ( |b per gallon. 
and in ordinates the percentages of sulphur and colour removed 
The curves show that the coloured compounds are absorbed more 
rapidly than the sulphur, the elimination of which takes place 
regularly as soon as the greater part of the colour has been removed. 
The consequence of this new test shows that bauxite preferentially 
eliminates colour first and then sulphur. 

This observation has a practical value where oils must have a 
particular chemical purity like pharmaceutical vaselines or vaseline 
oils used for internal administration. 


FEE F 


3P 


be th 
byt 
cru 
addij 
ity 
(289 19 0-222 19-7 1-3463 0-222 0-158 1-1987 
0-230 3-5 0-200 13-0 1-0682 0-117 0-126 1-1004 
| 0-207 1-4 0-168 18-9 1-1818 0-152 0-113 10719 
0-126 0-6 0-108 18-3 2-9642 0-090 0-069 2-8388 
0-096 0-2 0-074 23-0 2-9345 0-052 0-052 2-7160 
|__| 


GUISELIN: BAUXITE AS A REFINING AGENT. 


Action oF Bauxire CRACKED Spirit. 

The English paper examines the action of bauxites on certain 
compounds contained in hydrocarbons originating from cracking. 

The authors having noted the opposite effect of bauxite on cracked 
spirits, recognised that the latter gave rise, when in contact with 
bauxite, to the formation of soluble, gummy, polymerisation pro. 
ducts, the boiling point of which, however, was higher than that of matter 
the major part of the spirit treated. 

By passing the spirit—no longer through cold bauxite—but 
through bauxite maintained at about 200°C., they obtained a 
condensate without colour and without sulphur, analogous to that 
which could be obtained by the redistillation of coloured and 
sulphur-containing spirits originating from cold filtration through 
bauxite. The earth, in a cold state, acted chemically in producing 
compounds which were only retained in part, the rest remaining 
in solution in the spirit. 

A variation of this method was then applied in the purification of 
spirits and cracked petroleums. In the first place it consisted in 
bringing about polymerisation of the latter by passing them through 
bauxite filters maintained at 100/130°, and afterwards completing 
the operation by passing the filtrate, when cold, through cold 
filters, where the polymerised and condensed products were re- 
tained. By operating in this manner with a crude kerosene con- 
taining 0-310 per cent. of sulphur and by filtering first of all through 
hot bauxite and then through cold bauxite, it was possible to 
reduce its sulphur content from 0-310 to 0-260 after hot filtration, 
and from 0-260 to 0-160 after cold filtering. 

The proportions of bauxite used being 1 Ib. per gallon in respect 
of both filtrations. 

Now, a cold filtration over an equivalent quantity of bauxite 
only reduced the sulphur content to 0-210. There was therefore 


an advantage to be gained in operating in the manner pointed out § No. « 
by the English authors. 

Let us mention that in 1905 we pointed out this polymerising 
action of clays on shale spirit, and that this action has been utilised 
in the Hall process of refining cracked spirits obtained by this process. 

Tue ADVANTAGES OF MeTHODICAL FILTRATION. 

Let us now endeavour to sum up the best conditions under which Th 
filtration through bauxite can be effected, according to Dr. Dunstan § * Hé 
and his colleagues. 

ing to them the foreign matter contained in an oil may } a 
be of three different kinds :— pra 

(1) In the condition of coarse particles in suspension in the oil. of th 

(2) In solution. 


(3) In a state of colloidal suspension. 


GUISELIN: BAUXITE AS A REFINING AGENT. 927 


They consider that sulphur compounds are in a state of solution ; 
whilst the colouring matter is in colloidal suspension. Working 
upon these hypotheses the English technologists imagine three 
theoretical layers in an ideal filter charged with bauxite, filtration 
taking place downwards, the first zone serving to retain the matter 
in mechanical suspension, the second zone serving to collect the 
matter in colloidal suspension (colour), whilst the third stage acts 
upon compounds in solution (i.e., those containing sulphur). In 
practice, these stages will be attained a great deal more regularly 
by making use of a series of small filters rather than of one large 
filter. 

By operating with such small filters one may successively eliminate 
those in which the bauxite has lost all useful effect, and replace 
them with filters of fresh bauxite, which come in at the head of the 
series. 

This is at least the English idea. 

In reality, the advantages of filtration in series in an infinite 
number of small filters are due to quite another cause, which we 
shall examine later on, and in our turn, in an article specially devoted 
to the operative methods of filtration. 

However, this system of division has allowed the authors to 
confirm that the sulphur, or to be more exact, the organic com- 
pounds of sulphur, were only taken off regularly and completely 
after the total disappearance of colour. In support of this affirma- 
tion they give the following table resulting from a test made in a 
series of filters in which the filtrate of the one was successively 
passed into the other and so on, as is regularly done in practice. 


Sulphur, 

Colour Sulphur per cent. of the 

“ Saybolt " of the content of the total adsorbed 
filtrate. filtrate. 


No. of filters. 


This table shows that during the passage through filters 2 and 3, 
a slight decolorization took place whilst the sulphur-compounds 
were not being adsorbed. But the figures of column 4 do not 
exactly express the results indicated by the heading of the column ; 
the passage through filter 5 has lowered the sulphur content from 
0-252 to 0-129, that is to say, by 0-123, which is equal to 50 per cent. 
of the original content, and not to 60 per cent. 


The same remark applies to filter 7. 
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Use oF Dirrerent Propvcrs. 
(Bauxite, Floridine.) 

Having confirmed this fact, the English authors had the idea o 
placing on the top of their bauxite filter an earth commercially 
known as “ Florida Earth,” and well known for its decolorizing 
power in all petroleum refineries, and even vegetable oil refineries, 
This Florida earth is used to a great extent in America for the 
decolorization of cotton oils, which they thus manage to make 
perfectly white and neutral in taste, and, consequently, suitable 
for fraudulent adulteration of edible oils which is so common , 
practice in this industry. 

By operating in this manner the English discovered that Floridine, 
which decolorizes better than it desulphurises, might advanta. 
geously prepare the oil for the desulphurising role of bauxite. 

The table given below condenses the results obtained by measur. 
ing the volumes flowing from the filters, charged with a mixture of 
bauxite and of Florida earth, until the filtrate gives a positive 
reaction to sodium plumbite ; i.¢., until the content of the filtrate 
in sulphurous compounds is such that it furnishes a reaction indi- 
cating the practical exhaustion of the filter. 

Weight of bauxite 
No. of c.c. run off and floridine No. of c.c. run off 
until the reaction an Oe till reaction with 


with plumbite of of the filter plumbit t coe 


75 10+0 
82 ee 10+1 
90 ee 10+2 
97 ee 10+3 
105 oe 10+4 
ee 150 10+10 
What do these results prove ? “The English do not say, but they 
decide on the use of limited quantities of Floridine not exceeding 
20 per cent., since beyond 30 per cent. an opposite effect is pro- 
duced to that which might be expected. 
This fact has been verified by the following experiment :— 
Quantities of bauxite Bauxite 83 per cent. 
6 Ib. ur in ur in 
the filtrate / 0-163 10-160 
in respect of a kerosene containing 0-269 per cent. of sulphur. 

In our turn we draw different conclusions from these results by 
transforming them into curves in the figure 2. The curves show 
first of all that, during the operations, the filtered volume of 
products, not giving reaction to plumbite, is proportionate to the 
weight of earth used, which is logical, but incompatible with the 
law of Freundlich. 


928 

As rej 
certair 

cause. 
of the | 
containi 
which a 
the pore 
for war 
regards 
| Ther 
and his 
product 
Acco 
| much | 
say, th 
| tion of 
By ope 
express 
of the filter ne 
gr. 
It 
under 
matte 
Hov 
last re 
| We 
shall 
des M 
obser" 
The 
Buste 
| We 
| imme 
« 
appes 


GUISELIN : BAUXITE AS A REFINING AGENT. 929 
As regards the sudden reduction in yield from the filter beyond 
scertain proportion of Floridine, we attribute it to quite a different 
cause. This effect, in our opinion, would be the defective working 
the mixed filter beyond proportion of Floridine, this earth 
cntaining an important proportion of excessively minute granules 
which are capable (beyond a certain amount in the filter) of choking 
the pores of the bauxite or of hindering its absorbent action. But, 
for want of further details, we shall leave the matter there as 


regards the analysis of the subject. 


INFLUENCE OF THE AcE oF DISTILLATES ON THEIR DECOLOR- 
IZATION BY BAUXITE. 

There still exist certain anomalies, confirmed by Dr. Dunstan 
and his collaborators, which take place when one filters coloured 
products originating from distillations made at different times. 

According to these authors, it appears that distilled products are 
much more readily decolorizable the older they are. That is to 
say, that in the course of time there is produced a sort of 
tion of the coloured compounds supposed to be in a colloidal state. 
By operating on coloured samples of kerosene, the age of which is 
expressed by the numbers in column No. 1, they obtained the 


Colour of the filtrate 
in the filtrate. in Saybolt degrees. 


It must be presumed that these tests were rigorously carried out 
under the same conditions, which is difficult in practice in the 
matter of filtration, but easier by agitation. 

However, their observation is justified, except as regards the 
last result in which the coloration still decreases with increase in 
age, whilst the sulphur content rises. 

We shall place this anomaly to the account of the filter and we 
shall remember that, towards 1912, we pointed out, in the Revue 
des Matiéres grasses, two anomalies which may be allied to this 
observation. 

Then it concerned heavy Roumanian distillates, solar oils (from 
Bustenari) distilled industrially with the aid of superheated steam. 

We found that these distillates, which were absolutely colourless, 
immediately after distillation turned yellow when protected from 
light at the end of a certain time, but that this colour readily dis- 
appeared by a short exposure to sunlight. We then supplied 
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the following explanation of these phenomena. It is known that 
during a steam distillation small quantities of liquids may be 
carried over from the still in the form of mist not very soluble, 
and not affecting the colour of the distillate so long as their solution 
is not complete, which requires a certain time. We confirmed this 
first of all. But it is likewise known that certain bitumens, dis. 
solved in certain spirits, have the property of their becoming 
insoluble on exposure to sunlight. 

This property is used in engraving. In the second part of the 
experiment, by submitting the solution to the action of solar light, 
we rendered the entrained bitumen insoluble, and these minute 
particles, being very widely dispersed, no longer coloured the liquid. 

And, to prove our hypothesis, we obtained confirmation, some 
time after, that distillates manufactured in this manner were 
capable of remaining colourless once they had been agitated with a 
small quantity of dry clay, sufficient to retain these soluble colloidal 
materials. 

It may, therefore, be that the samples examined by the English, 
at an interval of some days, have been preserved in bottles exposed 
to the light, and that, under these conditions, a part of the colour 
has been able to disappear from this fact. Figures indicating the 
colour of the distillate before filtration are necessary in the above 


table for one to be satisfied regarding the real value of the results. 

It is true that these phenomena of decolorization by light are 
sometimes obscured by phehomena of coloration due to the forma- 
tion of products which settle at the end of a certain time in the 
form of resins or gums. 


REGARDING THE DETERMINATION OF THE QUALITIES OF 
Bavuxires (ERGOMETER). 

All the results which have just been analysed do not take into 
account the texture and the structure of the bauxites utilised at 
the time of the experiments, which, from this fact, run the risk of 
not being comparable. It is a reproach which we would readily 
have made to the operators if we did not agree with them as to the 
difficulty of establishing the quality of a bauxite. 

One knows in practice that bauxite is so much the better when 
it is hard and porous, and still more so when its pores are very 
minute. 

The best means to judge the quality would, therefore, in theory, 
be to examine its apparent density, which the Germans claim for 
their silica gels (Petroleum Times, August 15, 1924). But in practice 
the best way to judge the quality of a bauxite is to test it, but to 
test it on a large scale. The English authors have confirmed, like 
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ourselves, what great difference there is between laboratory tests 
and industrial tests, the laboratory tests through small filters being 
capable of giving absolutely different results from those obtained in 
practice with large filters. 

And, it is regrettable that these authors should not have sought, 
as we did, the exact causes of these differences, which we hesitate 
to publish, so curious and original are they—+.e., suitable as secret 

of manufacture. This state of things is still more 

ble when one thinks of desiring to supervise, for example, 

the progress of the delicate operation of roasting, or of elimination 

by heat of a suitable degree, liquid or gaseous compounds retained 

in the pores of the bauxite or of similar decolorizing earths like 
day and floridine. 

However, the English have discovered a fairly rapid means of 
judging, in the laboratory, the decolorizing or desulphurising 
value of decolorising earths, and notably of bauxites. The means 
is simple: it consists in measuring the rise of temperature which 
is produced when bauxite is brought into contact with coloured 
and sulphur-containing oils. In order to measure this rise of 
temperature they have made use of a simple apparatus composed 
of a metal cylinder 1} ins. in height and of equal diameter capable 
of containing about 50 gr. of bauxite of 20/90 mesh. 

In the cylinder filled with bauxite a thermometer is plunged, the 
reservoir of which occupies the centre, and the temperature is read. 
They then add 20 c.c. of the kerosene to be decolorised and 
desulphurised, letting it flow through four small holes pierced in 
the cover. A very appreciable rise in temperature then takes place, 
which they call the ergometer number. With this apparatus, called 
“Ergometer,” for what reason it is not known, Dr. Dunstan and 
his colleagues have established a series of facts which are really 
very interesting. 

A bauxite of good quality gives an ergometer number equal to 
16°C. (with a particular oil probably), whilst this same bauxite, 
after use and regeneration by roasting, only gives 12° or 14°. 

As we shall see further on, this number will decrease with bauxites 
too rich in dusty material, which fact indicates the very marked 
importance of the size of the grains of bauxite, a factor left, so far, 
too much in the shade. Naturally, the rise in temperature measured 
is the maximum rise which takes place. With this instrument— 
evidently very simple—the English have first of all sought the 
relations which may exist between the temperature of the roasting, 
the humidity taken away by the latter, and the decolorising and 
desulphurising power. They have proved, it is to be noted, that 
the desulphurising properties were approximately proportional to 
the ergometer numbers. 
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This number appeared to be at a maximum with different qualities 


(see following table). 
Temperatures Ergometer numbers obtained with different bauxites 
of roasting. 


lle 


|] 


The most duveunibile roasting temperature gives an ergometer 
number, which appears indeed to be a criterion of the value of this 
apparatus. According to the table below it would be between 400 
and 500°. There you have a confirmation of the numerous experi- 
ments which we have ourselves undertaken from 1904 to 1912 with 
argillous earths obtained from the deposits at Vanves (near Paris), 
or at Saint-Loup-du-Naud (Haute-Marne) or at Vauclose. 

The observation would therefore be general and independent 
of the chemical composition of the decolorising earths. The 
following table has been prepared from experiments (with the 
ergometer) carried out on bauxites, of which the humidity removed 
has been calculated by suitable roasting at 400°. 

Moisture Colour 
removed, in Saybolt of 
at the 


Without ea doubt the denaliphiticlaing power is proportional to 
the desiccation. The decolorising power increases, but in a more 


irregular manner, which one might perhaps explain, if one had a little 
more information regarding the conditions under which the filtra- 
tions are carried out, according to our general observation. 


Bavuxire Must se Utimisep IMMEDIATELY AFTER BEING 
ROASTED. 

In order to compare two bauxites, one must roast them, dry 
them and sift them, not only under the same conditions, but also 
by taking the precaution to re-cool them in closed vessels and so 
far as possible immediately after roasting. In order to show the 
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ualities Mf necessity of operating thus, Dr. Dunstan proceeded to make the 
following tests 

A sample of bauxite roasted at 450° was divided, for example, 
into five portions cooled differently and tested by the ergometer 
after different periods of time :— 

Portion No per the 


)-8 No ergometer. 

me 1. Cooled in a desiccator and used after 1 hour ° 11-7 

2. Used after 17 hours . bat 

3. Cooled in the open air and used hour after 9-3 

Roasted and poeserved 3 in's stoppared 14 

5. 

6. Tho samo as! No. fy bud 400° and used 

6 immediately 2-8 

f this moist air, and they must be used at once. 

n 409 | VERIFICATION OF OuR THEORY OF DECOLORIZATION BY THE 

cperi- ERGOMETER. 

with | The ergometer, which appears to give some very interesting 

aris), § results, has been tried not only to judge of the quality of bauxites, 
but also to measure the purity of petroleum oils, or more exactly 

dent § their colour and sulphur content. This time, it was the qualities 

The § of the oils which were made to vary. The results, it appears, were 

the § not very interesting. They did indeed obtain different figures, 

»ved §f according to the quality of the hydrocarbons tested, but without 
being able to draw from them any very reliable conclusions. Ben- 

He le gave them higher figures than petroleum, but still quite close 

her. 


An identical bauxite tried with a crude or refined kerosene gave 
them the same ergometer numbers. The actions were, to tell the 
truth, not identical, but nearly similar. 

Water added to the bauxite gave identical results and the ergo- 
meter numbers obtained with the same bauxites, were in like pro- 
portion. 

Such are the conclusions of Dr. Dunstan and his collaborators. 
Table of the Ergometer Numbers with a series of different Hydrocarbons. 
Materia! Ergometer 


to 
ore 
tle 
a- Fronted with the sate of 80%. ‘per gall. 
Treated with hypochlorite 16-4 
Treated with a treatment at 2 per cent. of C.0.V. and 
$ lb. 13-6 
B.P. Petroleum No. 1 ee 15-8 


Shell Aviation Spirit .. 15-6 
Oracked spirit originati from "oil refined by hypo- 
end and redistilled 15-3 
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If these results prove nothing to the English authors, they are, 
on the other hand, of considerable importance to us, for they 
clearly prove the hypothesis which we enunciated in our treatise 
in collaboration with M. Haudricourt, and which appeared in 1919 
in the Revue des Matiéres Grasses. Let us recapitulate these 
conclusions :— 

By examining closely the figures in the table above, we see that 
the ergometer number for paraffinum liquidum is the lowest, and 
equal to 6, whilst that for benzole or xylol is the greatest and equal 
to 18-2 and 17-2. 

This proves that, apart from their selective attraction for colours, 
the porous earths have a far greater one for the hydrocarbons rich 
in carbon (benzole, xylene) than for the hydrocarbons saturated 
with hydrogen (paraffins). 

If we connect this to the fact that the ergometer number is higher 
for benzole than for xylol, and especially so with ethers rich in 
hydrogen, we see that our theory is proved, or more exactly that 
out hypotheses are probable. And, to be complete, we shall not 
omit to find in these results a very clear relation between the 
attractive properties of the earth and the dialectic properties of the 
liquids under consideration, and notably those which the treatment 
by chlorine or hypochlorites has certainly ionised. 

As regards the variations of the ergometer number with loss of water 
on roasting, they explain themselves ; a well-roasted bauxite neces- 
sarily having more attraction for water than one less dehydrated. 


Roasti 
New Skewen bauxite on va -. not roasted .. 0-8 
oe oe ée 900° 3340 
French bauxite (Douai) .. ee oe 500° oo 8-0 
Abadan bauxite os se 500° 83-0 
Indian bauxite 500° aie 410 
Bauxite (Hull, Blyth & Co.) we ee 500° os 12-5 


INFLUENCE OF THE Size or THE Bavuxire GRAINS ON 
DECOLORIZATION. 


Dr. Dunstan and his collaborators then examined the influence 
of the texture of bauxites upon decolorisation and desulphurisation. 

First of all, they proved that the fineness of the grain was favour- 
able ; but they were not long in remarking that this law applied 
only up to a certain maximum. Beyond a certain fineness, the 
refining capacity of bauxite became less. 

With the bauxites examined, the mesh which was found to be 
best was 30/60. We hasten to state that this is a question of one 
particular bauxite, for the authors would certainly have arrived 
at other conclusions with other decolorising bodies. 
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Finally, they add that this fineness is excessive, and that it cannot 
be adopted in practice. 

When the bauxite is too coarse there are produced between the 

ins, the English say, channels of less resistance to percolation— 
through which the oil flows without allowing time for adsorption 
to take place. 

In order to avoid this inconvenience, they propose, therefore, to 
enlarge the limits of the sieve to 20/90, because under these con- 
ditions the small particles fill up the spaces between the large 
particles, and do away with these channels. 


INFLUENCE OF THE SHAPE OF THE FILTERS UPON DECOLORISATION, 


The shape of the filters used is said to be of little importance, 
and, to prove it, comparative results are given with cylindrical 
filters in which relation of length to diameter has been varied, 
keeping the weights of bauxite identical, and passing through 
equal volumes of the same kerosene. 

Relation of the height 


of the filter to Colour Saybolt % of sul in the 
the diameter. of filtrate. trate. 
2/1 ‘ed 24 0-20. 
8/1 on 25 0-205 
50/1 25 0-193 


This table perhaps justifies the conclusions of the English 
authors, but cannot convince those who have worked industrially, 
starting not with kerosene, but with black residues of crude oils 
to be transformed into extra white vaselines. 

If the English had studied the influence of the shape of the 
filters upon the commercial results of the treatment, they would 
have been able to see to what an extent this simple detail was of 
importance, especially if there was added thereto the influence 
of the method of heating of these filters when it is a question of 
viscous products. Unfortunately, these details come within the 
sphere of manufacturing secrets, so far jealously guarded by the 
vaseline manufacturers, whom we shall not blame for the moment, 
that is to say, so long as the empirical rules which we know of 
do not enter definitely into the domain of science. This problem 
we have been working at for some months, after a stoppage of 
twenty years. 


Tue INFLUENCE OF SPEED IN FILTRATION AND OF TEMPERATURE 
DECOLORISATION. 

Speed of filtration, according to the English, would likewise 

seem to be a matter of indifference, according to the tests made 
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by filtering equal quantities of kerosene through equal weights 
of earth, and at speeds varying from 1 to 50. 
Filtration Colour per Saybolt percentage 
of the filtrate. the 
10 ee 25 
50 ee oe 20 


This result may be exact as regards the sulphur, which may be 
at once either rendered insoluble and retained or adsorbed, but 
it is certainly insufficient as regards the colour. We are definite 
upon this point as the result of long practical experience, and we 
know for certain that decolorisation is definitely a function of 
time, and this in no small degree. 

As regards the temperature of reaction, it is very possible that 
it has very little influence as regards products which are not much 
coloured or not much charged with impuricies capable of polymer. 
ising under the catalytic action of earths; but when we have to 
do with unsaturated compounds of the ethylenic kind, it is no 
longer the same thing, and temperature maintains its importance. 

Besides, the English authors themselves have already recognised 
this action of temperature when they described the action of 
bauxite in two stages upon sulphur containing oils ; first hot to 
polymerise and a second time cold to adsorb. Temperature is, 
besides, necessary, as they agree, not only to avoid the rehydration 
of the decolorizing earths in those parts of the filters not yet im- 
pregnated with oil, as in fresh filters. Moreover, the heating of 
the filters must be carried out in a special manner which the English 
appear to be ignorant of, being always preoccupied with the treat- 
ment of kerosenes and not of viscous and coloured oils, as one 
can see. 


GENERAL CONSIDERATIONS UPON THE REGENERATION OF DECOLOR- 
IstInc EaRTus. 


The roasting of bauxites either in their natural state or after 
use, demands certain precautions. It must be carried out in 
such a manner that the action of the heat may be uniform, and the 
roasting apparatus must necessarily permit an agitation contriv- 


ance. 

Nevertheless, this agitation must not give too much dust, this 
being injurious to the proper operation of filtration. 

Moreover, it is necessary that this roasting be carried out in 
the presence of air, especially when it is a question of used earths 
highly impregnated with the adsorbed material. 

The air helps, in effect, to produce combustion of the organic 
materials which fill the pores of the bauxite. If one were to 
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te in absence of air, these organic compounds would inevitably 
ave carbon deposits which would obstruct the pores and would 
be injurious to the quality of the regenerated bauxite. This 
observation is perfectly true. We made it previously ourselves 
in comparing this roasting with the operation of calcining bones 
in which case, on the contrary, it is necessary to operate in closed 
vessels in order to preserve the carbon which serves as a skeleton 
for the phosphate of lime, the removal of which by means of acid 
washings clears the pores of this skeleton, giving those very active 
substances known as “ washed blacks.” And this is why we 
ourselves recommended as a very good roasting oven, the old 
drying rooms with a dull fire of the oil refineries manufacturing 
seed oils, modifying the weight of the millstones in order to avoid 


that § too intensive crushing, but, nevertheless, especially 
auch § in the case of used earths which agglomerate at the start of the 
e to Besides, the inconvenience of producing “fines” when clay 
no § isemployed may be very easily removed by dressing and moistening 
nee. § of the “fines” which are thus transformed into a paste, which 
ised | it is sufficient to have slowly re-dryed and re-roasted. 

| of The English have found that this roasting of the used earths 
| to ff was absolutely necessary, and could not be replaced by the different 
> is, | processes of treatment by petroleum, alcohol, acetone, benzole, 
jon § ether, carbon, tetrachloride or by washings with solutions of car- 
im- §} bonate of soda, hydrochloric acid, or finally by treatments with 
of ff superheated steam at high pressure. 

ish It is however necessary to make a distinction between this roasting 
at- Ff operation, and that which consists of recuperating the greater part 
me § of the greases or the oils impregnating the clayey earths, bauxites, 


silica gels, etc. In any case the roasting operation must be preceded 
by an extraction of the material impregnating the filtrating bodies 
which have a real value. 

This extraction, as we have shown in the numbers of the Matiéres 
grasses of January, February and March of 1924, is of extreme 
importance from the point of view of the cost price of the decolor- 
isation. 

The material impregnating the filtering bodies ordinarily costs 
(at least in France) much more than the impregnated body itself. 
It is for this reason that the different processes of extraction and 
washing with the solvents mentioned above are interesting and 
must always precede the final roasting, which has as its sole 
purpose the regeneration of the filtering medium. However, 
there are judicious selections to be made amongst these processes 
when one wishes to operate in a methodical manner. 

We have demonstrated, for example, that an earth coming 


eights 

ay be 
» but 

finite 

id we 
m of 

R- 
er 
in 

1€ 

is 


938 QUISELIN : BAUXITE AS A REFINING AGENT. 


from a used filter, ie., one which no longer has any action o 
the material passing through it, could be treated in two different 
ways :— 

The first consists in removing all the fatty material by appro. 
priate solvents, dissolving the whole of the oil and colouring matter. 
The second consists in taking off first of all the oils filling the spaces 
between the decolorising grains, then taking away the adsorbed 
parts, i.e., those impregnating the grains of bauxite or clay. 

To operate in one or the other manner, it will be sufficient to 
take note of the remark which we made regarding the insolubility 
in petroleum spirits of the compounds ordinarily retained by the 
clays, since these are readily extractable by benzole or by chlorinated 
hydrocarbons such as chloroform or carbon tetrachloride. Con. 
sequently, when it is desired to wash the clays before roasting, 
it is always advisable to treat them with petroleum spirit or lamp 
oils of the paraffin series, which will remove the original oils but 
leave in the mineral mass the colouring elements which will be 
destroyed by roasting. 

At this point, we will reserve a few lines to make a remark en 
passant, regarding new methods of washing porous earths impreg- 
nated with oils by means of aqueous saline solutions. According 
to the experts who have studied these processes the saline solutions 
act by means of the property which they possess of having weak 
surface tensions vis-d-vis solid bodies, and of being at the same 
time ionised solutions and very good conductors of electricity. 

Thanks to these different physical properties the solutions have 
a higher affinity for clays, bauxites and silicas than have mineral 
oils. One can even explain by these considerations how electric 
energy may intervene in decolorisation, furnishing a new proof 
to the partisans of the electric theories to which we made reference 
at the very start, and which henceforth we must consider with 
extreme attention. 


REGARDING THE PoIsONING OF REGENERATED DECOLORISING 
Bavxires. 


All the experts have remarked that the decolorising earths 
finished by losing their power after several regenerations. They 
have attributed this loss of power to different causes, such as an 
actual case of poisoning by compounds of sulphur or chlorine. 
We have ourselves thought for a very long time that this loss in 
activity was due to the increasing obstruction of the “ fines” of 
the decolorising earths. In order to seek the causes of this alter- 
ation noted in bauxites, the English proceeded with successive 
exhaustions and regenerations, and they obtained the following 
resulta 
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ferent 0-220 
0 200 
appro. 0-230 
0-190 
natter. ” ” 15 
Spaces ” ” 15 —T 
sorbed » 6 ” 17 0-230 
New 20 0-180 
After 1 regeneration 18-5 0-190 
ent to ” ” 18 0-190 
abili ” ” 17 0-190 
” 4 ” 17-5 
y 18-5 


If one examines the figures contained in this recapitulative table, 
one might almost say that bauxite is indefinitely capable of regen- 
eration, indeed, even that in certain cases it is better after regen- 
eration than before, especially in the case of sulphur. Moreover, 
the analyses below of new bauxite and that regenerated 20 times 
show that the chemical composition does not vary with regeneration. 


weak Fines passing through the sieve -— 
Number of ergometer... .. 145°  .. 9-4° 
have Thus, according to Dr. Dunstan and his English collaborators, 
eral J the only causes of the decrease in the activity of the bauxites would 
tric be the crumbling of the grains—a crumbling which can be remedied 
roof § by the addition of a little new bauxite after each roasting operation, 
4 or by a suitable sifting. 
INFLUENCE OF THE DuRATION OF RoasTING UPON DECOLORISING 
ING The influence of the period of roasting has likewise been examined 


upon an identical sample roasted in a muffle on a dish (experiments 
l and 5), as well as in a tube heated on the outside, and into which a 


me current of air was passed (experiment 6). The results of these tests 
“YT prove that the action of the air is evident and distinctly favourable. 
Roasting Period of roasting Number of 
ne. Material. conga. (in hours). the ergometer. 
New bauxite . 0 1 
(1) regenerated once 1} ee 12-9 
er- ( » twice 


124 
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The increase in time of roasting is likewise favourable, but within § {nish u 
restricted limits. air and 
the infec 
oF CHEMICAL AGENTS UPON DEcOLORISING Bavx. 
ITES. Ta 
Preliminary treatment of bauxite by certain chemical reagents The 
would be, it appears, rather injurious than useful, if we judge from conal 
the results below :— . de 
Roasting Duration Ergometer by a 
temperature in hours. numbers. contalr 
New bauxite without treatment .. 1 . 164 ood 
Bauxite treated with HCi. dilute .. ee , 


Bauxite treatment with ammonium 


& 884 


phosphate .. 1 8-9 means 

Bauxite treatment with ammonium functic 
phosphate .. 3 6-7 

Bauxite treated with caustic soda. . 1} 8-8 diame’ 

Bauxite treated with caustic soda The 

and washed in ——s water for 

six hours .. @ w we suppo 

Size of 

INFLUENCE OF RoasTInc TEMPERATURE ON DECOLORISING Nos. 

Bavxirszs. 

On the other hand, the roasting temperature, as has been indicated ¥ 
several times already, has considerable influence both upon the power 2 
of decolorisation and upon the stability of the products filtered, : 
which change more or less slowly under the action of light and air 
according as they have been treated by bauxites, the roasting of . 
which has been more or less prolonged. ® 

Per- Effect after 9 Abov 

Ergo- centage of Colour % months’ sunshine Th 
idi Su and air upon . 

the filtrate. 

Dark gum on the 
300 50 9-7 20-0 24 { “ides of the bottle imere 
400° 14 4 23-5 48 { Yellow without crea 

” ee of t] 
500°, 9 1 225 (586 { = “more | gum fines 
600° 7 0-68 21-5 65-6 sude 
700° 7 0-34 21-5 61-2 be ¢ 

Yellow as at 400° 
6 0-32 20-5 and gum as at dest 
abun 

° Dark co! abun- 

Thus the most favourable roasting temperature would be 400°. I 
Above this temperature of 400° there would be a slightly less whe 


decolorisation, and the production in the filtrate of compounds which 


i 
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finish ultimately by forming insoluble resins under the influence of 
air and sunlight. This table verifies at the same time the value of 
the information supplied by the ergometer. 


EXTENT OF THE INFLUENCE OF THE SizE OF BauxirE GRAINS UPON 
aND DesvLPHuRATING POWERS. 

The size of the grains—as has been recalled several times—has 
a considerable influence upon the results of the treatment of oils 
by decolorizing earths. The English admit that compounds 
containing sulphur are in real solutions, whilst the coloured compo- 
sitions would partly be in solution, and partly in a colloidal state. 
Therefore they conclude that the phenomenon of the decolorization 
is specially connected with the fineness of the grains which act by 
means of their external surfaces, whilst the desulphuration is a 
function of the interior surface of the pores ; i.¢., of the length and 
diameter of the pores which run through the grains. 

The table which follows gives some interesting information in 
support of this theory :— 


Percen of total Colour Saybolt 

Size of grains ur of the 

o Nos. of meshes. taken off by filtrate 


This table does not indicate how the experiments have been 


carried out. We shall suppose that on each occasion there has 
been used an equal weight of bauxite in the case of agitation as 
ne = Well as filtration. Under these reservations we indeed find an 
le increase in desulphurisation—admittedly rather slow—with in- 


creasing fineness of the bauxite ; i.¢., of the total external surface 
of the grains, the action becoming less beyond a certain degree of 
fineness corresponding to the mesh 30/60. To what can this 
sudden variation of the influence of fineness upon desulphurisation 
be due? In our opinion this variation would seem to indicate that 
desulphurisation is defective in pores which are too long, perhaps 
because the latter require too much time to be traversed, or because _ 

they get blocked up; whilst channels which are too short do not 
act a sufficiently long time upon the products containing sulphur. 
But, this table shows incidentally that the filtration process— 
when it is possible—requires a great deal less bauxite so long as the 
size of the grains permits of its use. There you have an interesting 
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fact to keep in mind with regard to the practical application of 
this method of refining. Outside of these conclusions, one had 
likewise to keep the fact in mind that the adsorbent powers of the 
bauxite grains are likewise variable and that they increase with 
fineness. Now, one has here a complication which must be taken 
into account when the regeneration of bauxite by roasting 
is attempted. 

There was, besides, another means of noting the influence of the 
size of the grains, viz., that which consisted in measuring the 
ergometer number of bauxite of different mesh. These tests were 
carried out by the English and have given the following figures :— 


Mesh of the Number of the 
bauxite. ergometer. 
Heid on mesh 10 75 
Between 10 and 20 aa 91 
20 , 30 13-4 
40 15-7 
40 ,, 60 15-3 
- 60 ,, 70 15-€ 
70 , 90 15-6 
Passing 90 12 


The results of this table are more exact than the previous ones ; 
in particular, they show that the maximum action extends over a 
fairly wide range of size of grains, being from 30 to 90 mesh. It is 
only beyond this that the ergometer number falls ; but how does 
it fall? It is regrettable that this “ beyond 90” which still com- 
prises an infinite number of finenesses has not been studied, for the 
constancy of the ergometer number between the meshes 30 and 90 
cannot disappear so suddenly beyond 90 without a real cause. 
Because of this low ergometer number it is regrettable that the 
English have not pursued their investigations, seeking, for example, 
to expose the exact réle of the impalpable portions in bauxites of 
well-defined sizes. The rdle is certainly very active, as they may 
be able to find out in their future work on mixtures, but this time 
of well defined degrees of fineness. 


INFLUENCE OF THE COMPOSITION AND THE TEXTURE OF THE 
Firrerine Layers. Curious Properties or Leverre Smicas. 

We ourselves have lately confirmed, in a very striking manner, 
the influence of the size of grains in operations connected with the 
decolorization of black mazouts filtered thtough residual silicas 
obtained by the acid treatment of Italian leucites according to the 
process of the Italian Professor E. Blanc. We anticipate returning, 
besides, to these tests which led us to very curious results. But 
we can already say that we have verified this: viz., that the decoloriz- 
ing powers of silicas from leucite not only vary with the fineness of 
the grains, but with the composition of the mixture of grains of 
different sizes, and their manner in which they exist in this mixture. 
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Now, we shall recall here that these grains of silica from leucite 
have @ very original structure due to their method of preparation. 

In effect, these grains are the result of the action of dilute solutions 
of hydrochloric acid upon the leucite grains. Their exterior surface 
is, in reality, formed by a membrane of silica which was formed 
at the time of the attack on the grain, and which, in consequence, 
mechanically opposed the departure of the gelatinous silica held 
in the interior, only allowing the soluble salts of potassium chloride 
and aluminium chloride to pass. 

Each grain of residual silica from leucite is therefore formed 
of a kind of closed silica bag forming a continuous envelope con- 
taining the porous silica in an extremely divided form corresponding 
to the silicous skeleton of the original grain. If therefore we break 
these grains we shall offer to the oils to be treated, not a coarse and 
continuous surface, but fractured surfaces through which the sus- 
pended or colloidal matter will penetrate to be retained there, 
that is to say, adsorbed. Indeed, tests have proved these supposi- 
tions, since grains of leucite, which originally only had a very feeble 
decolorizing power, gave, after crushing, very good decolorization 
results. But the fact which struck us most was that two filters 
charged with an identical weight—the first with silica from leucite 
simply crushed and the second with this silica from leucite passed 
through a sieve and put in successive fine and coarse layers—did 
not give the same results. This, then, is what caused us to make the 
remark just now relative to the variation in power of the mixtures 
of fine and coarse bauxites. We therefore propose, later on, to 
explain the results by making use of the ergometer. 


AcTION OF VACUUM UPON THE DECOLORIZING AND DESULPHURISING 
Power OF BavxiTEs. 

Fineness is not, therefore, always an advantageous property, as 
regards decolorization, especially when to this is added the inconveni- 
ence of filters loaded with too fine earths, which prevent the filtration 
of the oils. This inconvenience with vaseline residues is even so 
serious that it compels manufacturers to throw out this debris which 
they then endeavour to re-agglomerate, as in the case of clays. 

It is therefore natural that an endeavour has been made to 
overcome this resistance to passage of the oil by mechanical means, 
either by applying pressure above the filter or by producing a 
vacuum below the filter. é. 

This first idea introduced that of evacuating before use the pores 
themselves of the decolorizing earth. The English authors therefore 
sought to find out what would be the action of pressure tending to 
force the liquid into the pores of the porous material previously 


deprived by vacuum of their gaseous contents. 
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ts were made with bauxites impregnated beforehand 

with oils and afterwards submitted to pressures varying between 
140 to 240 Ibs. per square inch (7 to 17 kilos.). 

These experiments were carried out at first in a Mahler bomb 

under nitrogen pressure (nitrogen being considered as an inert 


No visible result was noted. 


Pressure exerted upon Percentage 
the mixture of bauxite of sulphur in 
and petroleum. the te. 
oe ee 0-05 
Ibs. per “4: in. ee 


Other experiments were attempted we taking a filter to which 
pressure was applied by means of a U-tube filled with oil and 
attached to a steam boiler working at 100 Ibs. per sq. in. As the 
filtration speed was an important factor it was regulated by a 
valve ; the following results were obtained :— 

Under 100 Ib. Under — 


Sulphur in the filtrate .. O15 022 .. .. O-19 
Colour of the filtrate 22 22 es 23 23 
These results prove that the pressure here does not give any advan- 
tage. Another series of filtration experiments was carried out in a 
tube capable of being heated to the roasting temperature of bauxite, 
and supplied with special taps. This tube, filled with bauxite, 
was roasted open to the air, then cooled under a vacuum of 2 to 3mm., 
and the oil was introduced in such a manner as to impregnate the 
bauxite. After a rest of five minutes under these conditions, the 
impregnating liquid was drawn off on a vacuum filter. An identical 
experiment was then made without using the vacuum. 
These two tests gave the results given below :— 
Sulphur in the Filtrate. 


Under atmospheric 
With the vacuum. pressure. 
0-077 0-137 
0-070 ee ve 0-135 


It therefore appears advantageous to start with bauxite not only 
roasted, but which has had the pores deprived by vacuum before- 
hand of the occluded gases. 

These experiments were repeated on the larger scale with the 
following results :— 


Under 
Under atmospheric 
vacuum. 
Sulphur in the first 50 c.c. filtered .. 0-049 0-040 
»  second50 , 0067 0-077 
” ” third 50 ” 0-132 0-140 
Averages .. es ee ee 0-095 ee 0-099 
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This time it is clear that there was no noticeable difference 
between the results obtained by the two methods. The previous 
emptying of the pores of the filtrating material perhaps has a favour- 
able influence ; but the quickness of absorption of the gases by the 
pores is so great that, in practice, it is industrially impossible to 
utilise the advantage proved in the laboratory where one is able to 
act more quickly. Without any doubt it would be very important 
to produce an industrial process which only allows the arrival of 
the oil on the bauxite when the latter is still in the state in which it 
was after roasting and cooling by vacuum. In the first experiment 
the cold bauxite rose in temperature to at least 40° C., when impreg- 
nated with cold oil in a vacuum, whilst the ordinary ergometer 
reading was obtained when the impregnation was carried out after 
having let the air penetrate into the pores of the bauxite. 

This latter experiment therefore permits one to judge the interest 
there would be in industrialising the laboratory method. Besides this, 
the English chemists noted other differences relative to the colour 
of the filtrates, to their smell, and also to the colour of the bauxite 
according to whether one worked in vacuum or in the open air. 
There is, therefore, in this connexion, quite a series of experiments 
to be attempted—studies which are capable of being of the greatest 
scientific interest. 

Conclusions. 

Such are—analysed and criticised—the different observations 
made by Messrs. A. E. Dunstan, F. B. Thole, and F. G. P. Remfry. 
(It will be noted before any discussion that the numbers employed 
in this paper expressing the colours go on increasing when the 
colour diminishes; there you have rather an illogical manner of 
expressing what it is desired to say, but it is the method of the 
inventor of the Lovibond Colorimeter. One will do well likewise 
to beware of what is intended by the number of meshes per square 
inch in the sieves used by Dr. Dunstan and his collaborators.) 

What must one conclude therefrom? In the first place that 
this study is extremely useful, and that it opens up the way to quite 
a series of researches upon bodies physically analogous to bauxite ; 
we have quoted some in the course of this analysis (charcoals, 
silicates of alumina, precipitated silicates, and quite a series of 
analogous bodies). It would, indeed, be very interesting to prove 
whether the more or less exact laws applying to bauxite may be 
generalised upon all these other more or less porous bodies. But, 
in our opinion, it would be important—before commencing such a 
task—to define exactly the method of testing and the apparatus to 
be employed in order that all the results obtained from different 
sources and in different countries might be collated and serve for 
the abstraction of useful deductions, as only the latter could rapidly 
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advance the establishment upon a proper footing of a quite new 
refining technique. 

We would not like to make a reproach of any kind whatever to 
the authors of this paper, necessarily incomplete, since it is only 
the first step in a new science. 

These authors will, however, permit us to point out to them the 
extreme interest which would be presented—even with one particu- 
lar bauxite of known composition—by continuous studies, no longer 
upon light lamp oils—usually only very slightly coloured and with 
which one can always employ agitation—-but also upon lubricating 
oils and residues. 

Already a number of technologists—amongst whom one may 
mention Hall, Day and ourselves—have attempted to utilise the 
properties of certain earths, complex silicates, in the treatment 
of the products derived from cracking or those containing unsatur- 
ated hydrocarbons, such as shale oils. Might not also coal and 
lignite oils be included ? 

These experiments would naturally necessitate very special 
precautions, to which, in our opinion, the English authors have not 
attached sufficient importance. By this we mean the composition 
itself of the filter and the technique of filtration. 

In this domain there is indeed quite a field of exceedingly vast 
studies, full of promise and surprises. It would be useful, therefore, 
to make use of the microscope from time to time. 

In the course of this analysis we have devoted ourselves to 
drawing from the tests of Messrs. Dunstan, Thole and Remfry, 
deductions and conclusions which former experiments allow us. 

We hope that they will not be displeased with us for having thus 
attempted, not to criticise their fine study, but on the contrary, 
to show certain consequences from it which might have escaped 
their notice. Besides, as we have said several times, we propose at 
an early date, and if we see the possibility of it, to publish, in our 
turn, a series of personal observations upon this method of refining. 

We are, indeed, convinced that these new methods of treatment, 
which have remained too long empirical and mysterious, are called 
upon to play an important réle in the future petroleum refining 
industry. Having been devoted for many years to the cause of 
scientific refining—scientifically organised—we ardently desire that 
studies should continue in all countries in a spirit of sincere and loyal 
collaboration, and it is on the basis of this wish that we shall conclude 
our analysis. 


The 

In 

| 1924, 

accou 
that \ 
pert 
perat 

cover 

| shoul 
| limite 
Co 

The 
The 
| Expl 
head 

mea 

(or § 
obta 

the 

in tl 

of t 

| test 
at t 

| met 
of ti 

ir 
air 

of 

by 

] 

liq 

to 

mc 

spt 

tin 


new 


er to 
only 


the 


947 


The Vapour Pressure of the Crude Oil of Maidan-i-Naftun 
and of its Products. 


By W. H. Capmany, B.Sc., A.LC., F.CS. 


In the Journal of the Institution of Petroleum Technologists, 
1924, Vol. 10, No. 41, Dr. A. E. Dunstan gives an interesting 
account of the crude oil of this Persian oilfield, and includes all 
that was known at that time of its chemical and physical properties. 
As a supplement to this paper, and in view of its great practical 
importance, it was decided to determine the vapour-pressure-tem- 
perature curves of Persian crude oil. The experimental results 
cover temperatures ranging from 50° to 160°F. The curves 
should not be extrapolated for more than about 10° F. beyond the 
limits of the experimental determinations. 

Method for accurately measuring the true vapour pressure. 

Comparatively little work has been done in measuring the 
vapour pressure of liquids other than definite chemical compounds. 
The simple standard method prescribed by the U.S. Bureau of 
Explosives in connection with the shipment of gasoline and casing- 
head products does not pretend to give scientific vapour pressure 
measurements, but purely arbitrary results. The values at 100° F. 
(or 90° F. from November 1 to March 1) do not agree with those 
obtained by other methods, such as that of Dr. R. P. Anderson of 
the American Petroleum Institute. The differences are so wide 
in the United States that a commission was appointed on August 7 
of this year to study the whole question and make comparative 
tests. The research dealt with in the present paper was in progress 
at the time this technical commission was appointed at Chicago. 

Before commencing this investigation the bibliography of the 
method used by other workers was carefully considered. A list 
of these publications is appended to this paper for reference purposes. 

With a complex liquid hydrocarbon the determination of the 
true vapour pressure is complicated by the presence of dissolved 
air and other gases, and by the varying volatility of the fractions 
of which it is composed. Any attempt to remove dissolved gases 
by previous boiling introduces errors of considerable magnitude. 

Even attempts to remove the air and fixed gases by cooling the 
liquid and evacuating the air with a good vacuum pump only proved 
to be partially successful, and always resulted in a loss of the 
more volatile constituents. 

Another source of possible error lies in the assumption that a 
space above the liquid will be saturated with its vapour in a limited 
time, of say 10 minutes, at different temperatures without stirring. 
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Preliminary experiments proved that under such conditions 
considerably longer periods were often necessary before a constant 
maximum vapour pressure was registered. 

A modification of the method devised by H. T. Tizard and A. G. 
Marshall was finally decided upon and proved to be very satis- 
factory. This method ensures that the vapour pressure is measured 
under such conditions that evaporation does not alter the com. 
position of the liquid phase. This is a most essential point, and 
one frequently overlooked by other methods. 

The liquid is first allowed to stand over calcium chloride to 
remove any water that it may contain. In this way the partial 
vapour pressure of water is eliminated. It is important to dry the 
liquid before use since the saturation vapour pressure of water 
varies from 9°2 mms. to 234 mms. between 50° and 160° F. 


Apparatus and procedure. 

The photograph (Fig. 1) and diagram (Fig. 2) show the apparatus 
used. It differs from that of Tizard and Marshall by including 
a stirring device which was found to be a decided improvement 
and greatly reduced the time required to register the maximum 
vapour pressure exerted at any temperature. An iron stirrer 
was introduced into the cylindrical bulb of the apparatus before 
sealing to the connecting tubes. This could be moved up and 
down by means of a horseshoe magnet, which was raised and lowered 
outside the bulb by a simple mechanical device worked by hand 
or motor. The magnet is immersed in the water bath during an 
experiment and consequently serves at the same time as an 
efficient stirrer of the vapour and liquid within the bulb and of 
the water surrounding it. With this attachment a constant pressure 
is quickly obtained, usually within five minutes. 

The method of working the apparatus and of taking measure- 
ments is in other respects exactly as described by Tizard and 
Marshall in the Journal of the Institution of Petroleum Technolo- 
gists, Vol. 8, No. 31, 1922, pp. 217—223. Detailed instructions 
are not given in the paper referred to, and are, therefore, included 
in this paper. It was soon found that vaseline and vaseline- 
rubber lubricants could not be used to lubricate the tap leading 
from the burette to the bulb on account of air leakage as soon as 
the tap had been turned a few times. After substituting soft 
soap for the vaseline lubricants in the experiments on petroleum 
oils no further leakage troubles were encountered. 

The whole apparatus except the manometer and barometer 
tubes was enclosed in an asbestos screen to eliminate disturbing 
air currents. The lagged copper thermostat in which the bulb 
was immersed was of five litres capacity and was provided with 
two glass windows. The temperature of the bath was maintained 


| 


1. 


ns 
nt 
s- 
d 
ne 
id 
0 
al | ‘ 
1€ 4 
' 
. ae ha 


| 
a 
J 
= 
ih! 
cal 
q 
— 


| 7} 
— 
! 


ons 


je 
8 


2. 


VAPOUR PRESSURE APPARATUS, 


“ 
| 
| on 
if - 
tor 
{HE 
f6-/ 
| 
7 
4 


< 
= 
2 


consta 
mercu 
both | 
Fac! 
examp 
i of pres 
materi 
hydros 
uneva] 
straigh 
wero Vi 
160 
150 
140 
130 
120 
110 
100 
90 
80 
70 
60 
50 
40 
0 
At tl 
through 
the inte 
vapour. 
and is 
heated 
then wi 
vacuum 


CADMAN : VAPOUR PRESSURE OF THE CRUDE OIL. 949 


constant while making a measurement by means of a toluol- 
mercury thermo-regulator. The water in the bath was stirred 

both by the moving magnet and by a stream of air bubbles. 
Each vapour-pressure value was obtained from a curve, an 
example of which is given below, which connects the increase 
of pressure with the volume of liquid for each sample of the dried 
i All effects due to dissolved air or gases, and to the 


straight part of the curve backwards until it cuts the axis of 
vro volume. This point gives the true vapour pressure required. 


< 
= 


100 200 600 700 
VAPOUR PRESSURE IN MILLIMETRES OF MERCURY. 


Details of manipulation. 

At the beginning of a determination warm dry air is drawn 
through the apparatus by means of a water vacuum-pump, until 
the interior of the apparatus is quite free from water and water 
vapour. The air is dried by bubbling through sulphuric acid 
and is then heated in a large round-bottomed flask or a coil of 
heated tubing connected to the top of the burette. The air is 
then withdrawn from the bulb by a pump giving a fairly high 
vacuum. Initial pressures between 5 and 25 mms. gave con- 


hydrostatic pressure exerted on the mercury in the bulb by the 
unevaporated liquid, are eliminated by producing the almost 
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cordant results with the same liquid at the same temperatuy 
An average initial pressure of 10 mms. was generally used, obtaine:! 
conveniently by means of a Fleuss vacuum pump. 
NATURAL GAS GASOLINE AT 62° F. 
INITIAL PRESSURE=23 MILLIMETRES. 


470 


410 


PRESSURE IN MILLIMETRES OF MERCURY. 
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62° ¥.=388 MILLIMETRES. 


01234 5 16 15 20 25 
VOLUME OF LIQUID IN C.C. 


About 10 c.c. of dry mercury are now allowed to run into the 
bulb (B) from the burette (a) care being taken to remove all air- 
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pabbles by means of a glass capillary tube. The barrel of the tap 
and the capillary above the tap are kept filled with mercury. 
The burette is then filled with the liquid to be tested, and all 
'bbles at the surface of separation removed. The remaining 
mercury is then allowed to run in till the meniscus coincides with 
the zero mark on the capillary above the tap (c). Meanwhile, 
the water bath (w) is brought to the constant temperature required. 
The level of the mercury is then adjusted by admitting air through 
the capillary tube (8), till it is the same in the bulb and tube (p). 
The level in D is then read on the graduated glass scale behind it. 
This level is now taken as the zero throughout a determination, 
the mercury being brought to that point each time before the 
manometer is read. The levels of the mercury in the manometer 
and barometer tube are observed and the difference is the initial 
pressure within the apparatus—i.e., about 10 mms. in the 
experiments described. 

One cubic centimetre of the liquid is run in from the burette 
and stirred by the magnet until the mercury ceases to rise in the 
limb (D). When this occurs the mercury level is brought back to 
the initial zero mark on this limb and the readings taken on the 
manometer and barometer. From the difference so obtained must 
be subtracted the initial difference of pressure. This gives the actual 
pressure due to the vapour from the 1 c.c. of liquid. 

The process is then repeated after admitting successively 3, 5, 
8, 13 18 and 23 c.c. of the liquid. Care must be taken that the 
mercury has ceased rising in D before reading the manometer. 
A curve is then plotted connecting the observed pressure and 
the volume of liquid run in; by producing backwards to zero 


he 


volume the straight portion of the curve the actual vapour pressure 
is ascertained. 


RESULTs. 
1. Anglo-Pergian Crude Oil. I.B.P. 35° C. (95° F.). 
Vapour in 
Temperature, ° F. mms. of mercury. 
60 oe oe oe 47 
75 oe oe ee 63 
90 ee os es 72 
97 oe es os 88 
109 os 119°5 
122 es 156 
149 ee es ee 208 
2. Once run Naphtha (0 — 35% on crude). 1.B.P. 42° C. (108° F.). 
apour in 
Temperature, ° F. mrms. of mercury. 
61 ee ee ae 87-5 
75 oe os 117 
90 ve os 140 
118 ee oe 194 


148 oe 328 
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3. No. 3 petrol. 


I.B.P. 39° C. (102° F.). 


Vapour in 
Temperature, ° F. mms. of mercury. In® 
59 79 of 00 | 


90 ee ee 149 
148 380 


4. No. 1 petrol. 


LB.P. 40° C. (104° F.). 


Vapour re in 
Temperature, ° F. mms. of mercury. in stu 
60 bi be 85 and 
78 ies 137 produ 
90 ae 159 The 
and 
and | 
Sunb 
5. Aviation spirit. I.B.P. 31° C. (88° F.). 
Temperature, ° F. mms. of mercury. — r 
60 oe 99 1 
75 bl 2: 
90 199 4.6% meth 
146 ee Cc press 
roc 
6. Kerosene. I.B.P. 121° C. (250° F.). are 
Vapour pressure in of b 
Temperature, ° F. mms. of mercury. 3. 
61-5 2 poit 
~ ee a0 ee 3-5 4 
oe 4-25 
in 
7. Natural-gas gasoline. I.B.P. 30° C. (86° F.). "| 
Vapour pressure in 
Temperature, ° F. mms. of mercury. 
8. Artificial No. 3 spirit. I.B.P. 35° C. (95° F.). N 
(Made by blending natural-gas gasoline with a light kerosene cut.) 
Vapour re in ol 
Temperature, ° F. mms. of mercury. k 
63 ee oe 137 
75 oe es 172 
90 ee ee 218 


There is no correlation between the initial boiling points of these 
hydrocarbon liquids and the temperatures at which their vapour 
pressures are equal to the atmospheric pressure. 
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VAPOUR PRESSURE OF THE CRUDE OIL. 


Conclusion. 

In most of the standard works on petroleum technology little 
or no reference is made to vapour pressure. Very few data have 
been published. The vapour pressure-temperature curves for 
the products of other oilfields are needed for correlation and would 
be of considerable interest. From the variations in such curves, 
made at intervals for the same wells, some light might be thrown 
on the life of the field. Apart from this, such data are invaluable 
in studying evaporation losses due to storage-tank breathing, etc., 
and in the blending of the more volatile spirits with heavier 

ucts. 

— author wishes to acknowledge with thanks valuable advice 
and assistance received from Dr. A. E. Dunstan, Dr. F. B. Thole, 
and the staff of the Anglo-Persian Oil Co.’s research station at 


Sunbury-on-Thames. 


CADMAN : 


SumMMARY. 


1. A method for determining the vapour pressure of crude oil and its 
products is described. This is a modification of Tizard and Marshall's 
method. A stirring device is introduced which enabies the maximum 
pressure to be read in much less time. 

2. Tables of results obtained from Anglo-Persian crude oil and its 
products are given and the vapour-pressure-temperature curves plotted 
between 50° F. and 160° F. A curve is also included to show the effect 
of blending light and heavy spirits. 

3. It is shown that there is no correlation between the initial boiling 
point (I.B.P.) and the boiling point as ordinarily defined. 

4. The vapour-pressure-temperature curve of a mixture of natural-gas 
gasoline having a high vapour pressure and kerosene having a low ur 
pressure shows @ great reduction in the vapour pressure of the mixture from 
that of the gaseline. The value of such data for blending purposes is 
indicated. 

5. An appeal is made for similar data to be published for other oilfields. 
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Note on the Determination of Lead Tetra Ethy! in 
Motor Spirit. 


By W. R. Ormanpy, D.Se., F.LC., F.C.S, 


In the last number of the Journal a method using strong 
sulphuric acid for the above determination was described.* The 
following alternative and somewhat more convenient method in 
use in this laboratory may be of interest. 

When bromine fumes or chlorine are passed into a spirit con. 
taining a lead tetra alkyl a bulky white precipitate is produced 
probably of the type Pb (CH,),Cl. This dissolves in dilute hydro. 
chloric acid, but before the lead can be precipitated by the usual 
reagents it is necessary to boil the acid extract, when complete 
conversion into lead chloride appears to result. The method is 
as follows :— 

100 c.c. of the spirit are saturated with chlorine by bubbling. 
The precipitate coagulates and the supernatant liquid becomes 
bright yellow. Transfer to separating funnel, washing out with 
dilute hydrochloric acid. Shake out once or twice with further 
acid and boil the combined extracts for half an hour, preferably 
under reflux. Add excess of sodium acetate followed by potassium 
chromate. Keep hot till the lead chromate coagulates and filter 
in a Gooch crucible. 

The results on weighed quantities of lead tetra ethyl are very 
consistent, but about 7 per cent. low on the laboratory sample. 
In the case of lead methyl the results are 4 per cent. low. These 
results seem to confirm the sulphuric acid method, where the 
results given are about 4 per cent. low. It is probable that these 
figures indicate the degree of purity of the lead alkyl samples. 
A determination occupies less than two hours. 

The method described has been tried in the presence of carbon 
tetrachloride and the latter found not to effect the results. Solu- 
tions of lead methyl or ethyl on standing in a corked bottle exposed 
to light deposit a bulky light coloured precipitate. 


* 8. F. Birch, Journ. Inst. Petr. Techn., X, 46, 816, Nov., 1924. 
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Constable and Co., London. 1921. 
This is a compilation of extreme value for those interested in the subject 
of motor fuels. The literature of fuels is now so enormous that the hunting 


ig stro 

d.* The of references has become a serious business. A volume like this, which is 

ethod j simply crammed with references in well-arranged sections relating to the 
1 § various branches of the subject, is a very great help indeed. 

; It might be objected that many of the processes and plants mentioned in 
rit con. Bi this compilation never existed outside the patent specifications from which 
roduced ff they were taken. This criticism, however, has been effectively forestalled 
e hydro. §'Y the authors themselves in the preface, where they state that after much 
%. thought the conclusion was come to that a complete survey of the art was 

© usual Bf jetter than a fragmentary discussion. 

Omplete J One other defect is that the volume is now four years old, but obviously 
sthod js ff this criticism more nearly touches the Institution than the authors. Progress 
in relation to motor fuels has been so considerable of recent years that even 
ibblin a cursory reading shows that many developments have taken place since 
8: Bf the proofs left the authors’ hands. In the section relating to the engine 
ecomes & testing of fuels, for example, there is no mention of the work of Midgely and 
it with —f Boyd, or of Ricardo. Hypochlorite refining has assumed technical import- 
further § mee recently and there are developments in analytical methods which are 

ferably worth inclusion in the next edition. 
a The work is divided into sections, the authors’ scheme being somewhat 

roughly as follows :— 

1 filter The general requirements fora motor fuel are first considered, and in this 


section the question of mixed fuels is dealt with at some length. Throughout 
the whole book the authors insist on the need for conservation by economical 


= ry usage of petrol produced from crude petroleum and the desirability of de- 
P'e. & veloping alternative sources of supply. Next the chemical and physical 

These Jf testing of gasoline is dealt with and, as mentioned before, this section more 


than any other needs bringing up to date. From this section also arises very 
clearly the inadequacy of existing methods of analysis of spirits containing 
aliphatic unsaturated hydrocarbons. The authors then proceed to the pro- 
duction, distillation and refining of gasoline, leading on to cracking processes 
by the connecting link—distillation under pressure. In the section on 
cracking the collected information on the use of aluminium chloride is of 
very great interest. 

The final chapters deal with benzol, alcohol, shale petrol and asphalt 
distillates. In an appendix is given some very useful and well-arranged 
statistical information. 

The excellence of the whole volume is such as to inspire the hope that an 
additional volume may be added bringing the work up to date. If, on the 
other hand, a revised edition be in contemplation, may one suggest with the 
utmost deference that some means be adopted for obviating the presence 


of the two folding plates. E. 0. C 


“Fort.” By J. S. 8. Brame. Edward Arnold and Co. Pp. 388+xv. 


Price 18s. 
In the first edition of this book Prof. Brame provided a volume which 
has been not merely the only text-book of its type, but one which was so 
well written, so thorough in its treatment of the subject and so obviously 
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the work of an expert, that it has been of the greatest service, not only 
fuel specialists, but also to many who, from time to time, need reliable, up. 
to-date and simply expressed information on some branch of fuel techno 

The third edition now published should be even more successful than the 
first. The author has overhauled and extended the book with the utmog 
thoroughness ; the information, tables, references and specifications hay. 
been brought up-to-date, a large proportion being dated 1924. Sections op 
the composition and coking properties of coal, the use of powdered coal, 
the velocity of combustion of gaseous mixtures and the low temperatun 
carbonisation of coal have been revised and the chapters on liquid fuel almost 
entirely rewritten. 

It is not possible in this space to give in detail the scope of the book, which 
deals with all varieties of solid and gaseous fuels, but the extraordinary tho. 
roughness of the treatment of each section is most striking ; one need 
mention at random such points as the data on the conditions of flame propa. 
gation in petrol-air mixtures, Ricardo’s work on mixed fuels, the froth. 
flotation purification of fine coal, the L.G.O.C. results with alcohol fuel and 
many summarised reports from the Fuel Research Board, to indicate the 
up-to-date nature of the information supplied. 

Prof. Brame has also adopted that most useful feature of the modern 
American technical text-book, the inclusion of a number of important current 
specifications for commercial products such as boiler coal, Diesel fuel oil 


and power alcohol. 

Details of the standard methods recently adopted officially for the testing 
of coal and petroleum products are also given. 

The illustrations are clear and well produced, and over fifty tables are 
included in the text. 

It is not unusual in technical books to find statements on the physics and 
chemistry of the subject reminiscent of an easlier and occasionally alchemical 
generation. The chemical qualifications of the author give an effective 
guarantee of the scientific reliability of this book, but one error has crept in ; 
the author speaks of petroleum jelly as a mixture of paraffin hydrocarbons 
intermediate in molecular weight between the liquid paraffins and wax, 
whereas this material consists essentially of non-paraffinoid hydrocarbons 
of molecular weight much higher than that of wax. 

We congratulate Prof. Brame on the production of such an excellent book 
and his readers on their perspicacity in purchasing it. v. BF. 


“Navurat Gas in Atperta.” By R. T. Elworthy (Ottawa Canadian 
Dept. of Mines; Report on Mines Branch, Investigations of Mineral 
Resources of the Mining Industry). 


This brochure is a valuable summary of recent work in Canada on the 
occurrence and utilisation of natural gas. Canada stands second in the list 
of world producers, and at the moment accounts for about 20,000,000,000 
cub. ft., valued at $5,000,000. Ontario and Alberta are the two prolific 
provinces in the Dominion. In the former field signs of exhaustion are becom- 
ing apparent and steps are being taken to regulate the distribution and use 
of the gas, the better to conserve this valuable natural product. The situa- 
tion is different in Alberta, very many large flows having been struck, many 
potential fields being indicated. 

The character of the field work and the method used, the description of 
the chief ten fields, full analyses, domestic and industrial uses, extraction of 
gasoline and the manufacture of carbon black are all topics discussed in the 
report. Of particular interest is the section on the occurrence of helium, 
which is being compressed in large cylinders at 200 atmospheres pressure 
in the U.S.A. for aircraft purposes. 
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At Medicine Hat the helium content averages 0-1 per cent., at Bow Island 
Well 25, Barn Well yields a gas containing 0-36 per cent., whereas in the 
United States in Augusta field the percentage of helium rises to 2-04. 

From Canadian sources 10/15,000,000 cub. ft. of helium might be produced 
per annum at a cost of $50 to $100 cub. ft. A. E. D. 


AwerIcAN Socrery ror Testrnc Marertars. 1924 Report of Committee 
D.2 on Petroleum Products and Lubricants. 

The Reports of twenty-one Sub-Committees are dealt with in this valuable 
brochure. 

The consistency of petroleum and lubricating oils and greases are being 
examined and work is in progress using a penetration method, which is 
described in an appendix. 

Further details in the procedure of viscometry are discussed, but no refer- 
ence is made to the need for standardising the previous thermal history of 
the material under test. 

Daylight lamps are under investigation for chromometry and the standardi- 
sation of the Saybolt colour discs is well under way. 

A limit of 0-1 per cent. for the sulphur content of gasoline has been accepted 
by the Federal Specifications Board, and the lamp method for kerosene has 
been applied to naphthas, but not to mixtures containing carbon disulphide. 

Attempts are being made to complete a table for converting distillation 
results for difference in barometric pressure. The proposed specification 
for the A.S.T.M. high-distillation thermometer (range 0-400° C.) are set out 
in detail. 

Efforts are being made to discover a sharper precipitant than the naphtha 
described in D.91-21T. Holde’s “‘ normal benzine "’ is suggested tentatively. 

The oxidation test for lubricating oil, recently accepted by the Bureau of 
Standards (exposing the oil to oxygen in a closed vessel for 24 hours at 200°C.), 
is being considered. 

The steam emulsion test is being retained as a tentative standard for another 
year, and work on the emulsifying properties of oils in alkaline solutions is 
being actively pursued. 

It has been decided to recommend that the present tentative methods of 
test for flash and fire points should be advanced to standard (D.92-23T.) ; the 
Pensky method is to be restricted to fuel oil testing. 

An interesting investigation into the A.S.T.M. pour test is described by 
J. B. Rather and H. M. Anderson, in which a preheating to 115° F. to stand- 
ardise the previous thermal history is recommended. The possibility of 
finding a relation between the Iodine number of long-time burning oil and 
the burning quality (and smoke tendency) is discussed, and the conclusion 
is drawn that there is no relation between them. 

A standard Saybolt test lamp for the burning quality of kerosene is 
described (D.187-24T.) and a full procedure is given for the test. 

The nomenclature sub-committee has defined crude petroleum, topped 
crude, weathered crude, benzine, gasoline, kerosene, gas oil, fuel oil, pitch, 
grease, oil-shale, shale and end-point. A. E. D. 
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F. 8S. Latour. Nat. Petr. News 15, (41), 32F. 


THREE-YEAR $1,000,000 CamPpaAIGN NEAR ArcTic CirncLE ABANDONED.— 
V. Lauriston. Oil and Gas. J. 22, (18), 79. 


Om at WuHeetre-Rivce, CaLtirornia.— Mining and Oil Bull. 9, 859. 

Inptan Fretps To BE Factor ror Years To Come.—Nat. Petr. News 15, 
(41), 86. 

Gauictan Perroteum.—G. Nicloux. Chim. et Ind. 9, (Special No.), 97. 


Japran’s Propuction anp Ort CONSUMPTION TOLD BY A JAPANESE.—Oil 
and Gas J. 22, (18), 117. 
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To Our Mapacascar HAs TO OrFeR.—Oil Weekly $1 (16), 13. 
History or Lona Beacu DeveLorpment.—Oildom 14 (Aug.), 13. 


PerroLeuUM IN VENEZUELA, EXPLORATION AND ACTUAL 
Devetorment.—J. F. Sheridan. Oil Paint and Drug Reporter 104 


(16), 20. 
Is THERE Or ALBERTA? ANnsweR SeEMS AS REMOTE AS EvER.— 


Gas J. L. Smith. Nat. Petr. News 15, (32), 51. 
OpricaL BEHAVIOUR AND OTHER PrRopEeRTIES OF PETROLEUM.— 
alae M. A. Rakusin. Petroleum 19, 412. 
ReFInInc AND ANALYsEs oF SpeciaL GALICIAN PerroteumM.—L. Rosner. 
hie Petroleum 19, 291. 
109. Peru's Or. DEVELOPMENT HAS BEEN Rapip; ITs Furure 1s Bricut.— 


8. G. Bedoya. Nat. Petr. News 15, (41), 32G. 

InrLuENCE oF Rocky Mountain Fretps.—O. E. Bowles.—Oil and Gas J. 
22, (16), 22. 

PropucTION AND REFINING IN CaLtForn1A.—C. E. Bowles. Oil and Gas J. 
22, (15), 18. 

7,000,000,000 Barrets or OnupE Om.—J. McIntyre. Oil and Gas J. 22, 


4. (19), R-8. 
tepis, Sawre Fe Sprines, Cauir., pecuine Curves.—Oil and Gas J. 22, (19), 150. 
Royat On. 1x East Inpies In 1922.—Oil Paint 
eps. and Drug Reporter 104 (Aug. 13), 47. 
" Menace or Mexico may Demanp Tarirr.—cC. E. Kern. Oil and Gas J. 
ull, 22, (19), 152. 
| Tearot Dome FALLS FAR BELOW ESTIMATES MADE Berore Dritiine BEGAN. 
os —L. E. Smith. Nat. Petr. News 15, (35), 21. 
R. 
3. anp Fretp 
Fine Prevention Or. Wetis.—G. Triplett. Oil Weekly 30, (17). Oil 
Engineering and Finance 4, 502. 
ame Costs oF TRANSFERENCE OF Orn FROM WELL TO Tanx.—U.S. Bureau Mines. 
Petr. World 20, 519. 
Micration or Sanp A Factor tn Propuction.—W. Pennington. Oil 
Weekly 31, (5), 13. 
Wuat poss rr Cost to Lirr Om ?—W. C. George. Oil Weekly $1, 
5, (5), 19. 
Avromatic Spriper Saves Time Maxina Rounp Trips.—Oil Weekly $1, 
(5), 65. 


Triplett. Oil Weekly $1, 
(6), 19. 
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Back Pressure Errective ror Wett Conrrot.—J. M. Lovejoy. 
Weekly $1. (ti), 27. 


Om Up-ro-Date.—Sullivan Machinery Co., Chicago. 
Diamonp Dritiine ror Or.—Sullivan Machinery Co., Chicago. 


RECOMMENDATIONS FOR STANDARDISED Ric Irons.—O. V. Borden. (il 
Weekly $1, (7), 11. 


How Two Srusporn Fires were ConquereD.—G. Triplett. Oil Weekly 31, 


(7), 19. 

ConTROLLING THE Witpcat To RecutaTe Ovreut—H. W. Bell. (il 
Weekly 31, (7), 25. 

INTERNAL-ComBusTION ENGINES FoR Or. WELL Dritiinc.—Peir. Times 10, 
845. 


STANDARDISATION OF Rotary Equipment.—J. F. Lucey. Petr. Times 10, 
878. 


ABBAU UND AUTBEREITUNG véN OLSANDEN—G. Schneider. Petroleum 
(Nov. 1). Petr. Times 10, 898. 


a SuBSTITUTE For In Bortna.—A. G. Himmelfarb. 
Gory Zhurnal (Aug.-Sept.), 446. Oil Engineering and Finance §, 18. 


How Many Acres To a WELL ?—Petr. Age 12, (10), 48. 


ManvaL For Or anp Gas Oreration.—T. E. Swigart and C. E. Beecher. 
U.S. Bureau of Mines Bull. 232. 


1s Deer Pracrice.—Petr. Management (Baku). 
A. P. Serebrovsky. Oil News 15, 41. 


Macnetic BoreHoies.—Nature. Oil News 15, 47. 


WELLS with a Diamonp Core R. Rees. Oil Trade J. 
14, (12), 70. 


Sree Derrick By TERRIFIC BLow-ouT.—Oil Trade J. 14, (12),78. 


New Rewease Spear Evoxes FavouraBLe CommMEntT.—Oil Trade J. 14, 
(12), 78. 


Preventine Or Fretp Fires—How anp Wuy.—G. Triplett. Oil Weekly 
81, (2), 35. 


Pumpine Untr Orrerep sy Rock Istanp PLow Co.—Oil Weekly $1, (2), 87. 
New Enorve WELL ADAPTED For O11 FieLp Pumpinc.—Oil Weekly $1, (2), 87. 


Rotary Drittinc Equirment.—J. E. Lucey. Oil Weekly 
31, (9), 13. 


Mup Mave Quick Work or CatirorniA Fire.—G. Triplett. Oil Weekly 
81, (9), 19. 


Core Dritiine in CatiForn1a.—ZJ. E. Elliott. Oil Weekly 31, (9), 23. 


Tractor AnD Bay Crry Wincuis Latest Or Frecp 
CompBrnatTion.—Oil Weekly $1, (9), 65. 
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New Comprnation Set anp Back Pressure Vatve.—Oil Weekly 
$1, (10), 67. 


Ou Metuops.—V. Ziegler. J. Wiley and Sons, Inc., New 
York, and Chapman and Hall, London. 


Russian Drituinc Mernops.—V. C. Sviminoff. Rig and Reel Magazine § 
(Oct.), 4. 


Gas ENGINES AND THE PumPpiInc Prostem.—J. M. Davis. Bessemer Monthly 
(212), 3. 


VARIATION SHOWN IN Costs IN or Untrep STaTEs.— 
H. C. George. Nat. Petr. News 1§, (43), 67. 


Recovertnc Ow sy PerroratiInc THE Water Strinc.—H. A. Godde. 
Monthly Chapter, Ninth Annual Report, State Oil and Gas Supervisor, 
California State Mining Bureau (July), 5. 


EvecrricaL Deer Pumpine Equirment.—W.G. Lane. Oil Age 20 (Nov.), 47. 
Ow Devises Pressure Gavcre.—Nat. Petr. News 15, (43), 62. 


Tae PaNoraMA oF PETROLEUM—DRrILLING THE WELL.—Oil News (U.S.A.) 
11 (Nov.), 13. 


Woestne a 9-Day Barrie acatnst Fire.—G. Triplett. Rig and Reel 
Magasine § (Nov.), 4. 


Nores on Use or Resin ror EXCLUDING WATER FROM O1L WELLS.— 
R. M. Barnes. Monthly Chapter, Eighth Annual Report, State Oil and 
Gas Supervisor, California State Mining Bureau (June), 5. Oil Weekly 
$1, (10), 25. Petr. Age 12, (10), 44. 

Lanps Loncest Srrine or 8-Incu Fire on Recorp.—California Oil World 
15 (Aug. 30), 2. 

SHoutp Keep Cioser Cueck on Witpcat Loes.—H. D. Easton. Oil 
Weekly 30, (3), 25. 

Tecun1que or Corr Daitinc.—J. E. Elliott. Min. and Met. 4, 515. 


Meetinc Propuction Prospiems Catirornia.—J. Jensen and G. D. 
Robertson. Oil Weekly $1, (15), 21; (16), 27. 


Lease Equipment Wrinkies.—Nat. Petr. News 15, (41), 45. 


New Conrrot Heap ror ExtincuisHine Fires.—Oil Weekly $1, (17), 65. 


Pump Ontario WELLS Hypro-Etecrriciry.—Oil Weekly $1, (16), 25. 


Drittine SUPERINTENDENT Cuts Dritiinc Cost sy Uriisinec Gas FLow 
ror Furet.—Oil Weekly 31, (16), 23. 


Mup Pumps Pray Bia Part Maxinc Hore.—H. Pennington. Oil 
Weekly $1, (16), 12. 

IncrEasinG Propuction THE Kern River Fietp.—G. O. 
Suman. Eng. and Min. J. Press (Pac. Min. News) 2, 299. 


PREVENTING Fires on Propuctnc Om Wetis.—G. Triplett. Oil Weekly 
81, (17), 19. 


mes 10, 

lfarb. 
18, 
cher, 
ku). 
ad. 
78, 
14, 
ily | 
7. 
7. | 
ly | 
: 


8a CURRENT BIBLIOGRAPHY. 
Keertnec Gas anp Etecrricrry Seraratep.—G. Triplett. Oil Weekly 
$1, (16), 19. 


Pouttino Out THE on A Bap One at Triplett. Oil Weekly 
30, (12), 19. 


PROSPECTING WITH THE E6tvés Batance.—E. Wagner. Eng. and Min. J, 
Press 116, 583. 


How Om, WorkKErRS ARE INJURED WHILE Repatrtnc Rotary Dritune 
Enoines.—J. W. Gebb. California Safety News 7 (Sept.), 3. 


EIGHTY PER CENT. OF Ort Not Recoverep.—K. C. Heald. Oil and Gas J, 
22, (21), 58. 


Report or Proposep A.P.I. Prrz Stanparps.—Oil and Gas J. 22, (22), 34. 


PATENTs. 


Pires System ror Savinc Gas AnD Or From Propuctne Wetis.—E. A. 
Starke. U.S. Pat. 1,467,512. 


Fisutne Apparatus For WELLS.—A. H. Brandon, Assr. to Deep Well Engin. 
Co. U.S. Pat. 1,473,606. Petr. Age 12, (12), 72. 


Or Savine Device ror Or Wetrs.—O. B. Anderson. U.S. Pat. 1,472,952. 
SELF-LUBRICATING Prrman Rop.—J. M. Axtell. U.S. Pat. 1,471,818. 
Druitt Brr.—S. F. Bashara. U.S. Pat. 1,465,407. 

Pumpinc Power ror Wetts.—E. C. Bennett. U.S. Pat. 1,467,773. 
Rereasine Device ror Toors.—C. E. Brown. U.S. Pat. 1,471,775. 
Fisutnc Toor.—C. H. Brown. U.S. Pat. 1,469,493. 

BALL-BEARING SwIvEL SucKER-RopD Jotnt.—R. E. Cox. U.S. Pat. 1,471,105. 
Gas Draruracm.—C. P. Dubbs. U.S. Pat. 1,470,352. 

Fisuine Toor, Sucker Rop Oversnor.—S. A. Erwin. U.S. Pat. 1,470,114. 
HamMER AND Rotary Dritt ComBinep.—R. Z. Farmer. U.S. Pat. 1,468,345. 
AND WaTER Pumrp.—N. Fellabaum. U.S. Pat. 1,468,199. 
Catxinec Macuine ror Jomrts.—W. H. Flint. U.S. Pat. 1,469,297. 
Pump.—G. L. Fuller. U.S. Pat. 1,467,370. 

Om-wEett Equirment.—A. T. Hagaman. U.S. Pat. 1,467,635. 
Wet. Toot.—J. W. Hooser. U.S. Pat. 1,471,607. 

Orrratine Or. Wetis.—F. A. Howard. U.S. Pat. 1,473,348. 

Rorary Jar.—J. A. Kammerdiner. U.S. Pat. 1,469,305. 

REAMER AND ComBtIneD.—R. C. McClay. U.S. Pat. 1,467,977. 
Om Pump.—B. W. Maey. U.S. Pat. 1,467,411. 
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Fuoatinc Reamer.—A. A. Martell. U.S. Pat. 1,470,020. 
Fisnine Toor.—H. M. Myracle. U.S. Pat. 1,473,158. 
Dramt.—R. E. Overman. U.S. Pat. 1,468,509. 
Fisine Toot.—F. J. Pearl. U.S. Pat. 1,466,916. 
Workxine VaLve ror O1t-wett Pumps.—C. Phillips. U.S. Pat. 1,469,106. 
Reamer.—A. T. Rossignol. U.S. Pat. 1,470,545. 


ArPARATUS FOR TREATING FRESH Perroteum.—H. P. Porter. 
1,471,705. Petr. Age 12, (10), 62. 


UnDERREAMER.—J. D. Russ. U.S. Pat. 1,471,808. 
Rivet CATCHER FoR O1L-weLt Pumps.—P. T. Spruill. U.S. Pat. 1,465,320. 


APPARATUS FOR Fiuips From WeEtis.—R. H. Tucker. U.S. Pat. 
1,471,758. 


Suock-ABSORBING ATTACHMENT FOR WELL Casinos.—R. E. Fair. 
1,465,120. 


Om Tune CLeaner.—W. J. Gerber. U.S. Pat. 1,464,069. 
UnpERREAMER.—C. L. Giebell. U.S. Pat. 1,463,316. 
Evevator.—H. M. Harris. U.S. Pat. 1,460,652. 


Process AND APPARATUS FOR EXTRACTING HYDROCARBONS FROM O1L WELLS 
AND O1L-BEARING Strata.—W. J. Knox. U.S. Pat. 1,462,288. 


Crm InpIcaTtor AND Pump Primer.—G. F. Madden. U.S. Pat. 1,459,681. 
ARRANGEMENT oF Ort Pumps.—E. L. Miller. U.S. Pat. 1,460,431. 


E.ecrric ror Om WELLS AND THE Lixe.—-P. S. Pershing. U.S. 
1,464,618. 


Om-weit Swas.—L. E. Robinson. U.S. Pat. 1,459,151. 

Iron Spoon ror Wrre Caste or Om Wetis.—E. F. Smith. U.S. Pat. 
1,462,388. 

Wett-rire Scrren.—S. H. St, John. O.S. Pat. 1,460,735. 

Reamer.—F. W. Strachle. U.S. Pat. 1,465,029. 

Demi.—F. W. Zimmerman. U.S. Pat. 1,461,791. 


U.S. Pat. 


U.S. Pat. 


4. Pree-Lines, TRANSPORT AND STORAGE. 

SToraGE oF PETROL For Private Users.—A. Hayes. Oil Engineering 
and Finance 4, 531; 5, 48. 

Atumintum Patnt ror Outstipe Worxk.—J. D. Edwards. Chem. and Met. 
Eng. 29, 927. 


How Etrcrric Morors sHOULD BE APPLIED TO PumPpinc EQuIPMENT.— 
R. H. Rogers. Chem. and Met. Eng. 29, 928. 
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Roors ror Om Tanxs.—Petr. Times 10, 770. 


Tanks are TarGets ror Licutntne Bouts.—G. Triplett. U.S. Bureau 
Mines Repts. Investigations. Oil Weekly $1, (5), 23. 


Sarety Roor ror Tanks 1s CotumBiaNn Propvuct.—Oil Weekly 31, (6), 73. 


Evaporation Losses Cur ConsIDERABLY Is CLaIm oF WIGGINS FLOATING 
Roor.—Oil Weekly $1, (7), 25. 


How Cotour Repuces tHe Evaporation or Om.—W. T. Deacon. Oil 
News (U.S.A.) 11, (17), 13. Chem. Abstr. 17, 3783. 


Concrete TANK CONSTRUCTION AND ITs USE FOR THE STORAGE OF PETROLEUM. 
—L. Waterhouse. Oil Engineering and Finance §, 15. 


GasoLinE Tanks ProrecteD By ARTIFICIAL SHADE.—Oil Trade J. 14, (11), 76. 
A New For to Evaporation.—Petr. Age 12, (10), 68. 


Tanker CHARTERING REVIEW.—Oil News 15, 41. Petr. Times 11, 48. 


CENTRIFUGAL PumPs ADAPTED TO Pire-LinE Use.—W. L. Beadle. (Oil 
Weekly 31, (10), 21. 


Maxinc Evaporation an Atty.—C. P. Buck. Petr. Age 18, (1), 18. 


Gas-Ticut Tanxs.—J. H. Wiggins. U.S. Bureau of Mines Tech. Paper 319. 
Petr. Age 18, (1), 70. Chem. and Met. Eng. 30, 55. 


Srorace or Surptus Catirornta Ort.—Atlantic Seal 1, (Oct.), 4. 


EconomIcaL TRANSPORTATION ON New Srate Canau.—G. P. Gleason. 
Motorship 8, 173. 


Wicerns Fioatine Roor Wirustanps Fire Tests.—0Oil Age 20, (Nov.), 41. 


A Srurpy Pressure Gauce.—The Record (Pacific Associated and Amal- 
gamated Oil Cos.) 4, (Oct.), 8. 


Wor.p’s Larcest Steet Tanks ror Or Srorace.—L. D. Jurs. Min. and 
Oil Bull. 9, 856. 


New Mersop 1x Tank Oonstruction.— Mining and Oil Bull. 9, 873. 
How Or Srorace 1s Buitt.— Mining and Oil Bull. 9, 850. 


Invite Criticisms ON Propos—ep oF TOLERANCES FOR TANKS.— 
Nat. Petr. News 15, (41), 51. 


Errect or Cootinc Systems on Evaporation Losses or GASOLINE.— 
L. Schmidt. Nat. Petr. News 15, (42), 51. 


Transportation Costs or Re¥Finep O1is.—N. O. Fanning. Oil and Gas J. 
22, (10), 19. 


Sotvine Prostem or Storine Or Surpius.—C. E. Kern. Oil and Gas J. 
22, (15), 48. 
PATENTS. 
Ovuttet Vatve ror Tank Cars.—E. L. Chatfield. U.S. Pat. 1,472,293. 
Low-casotine Signat.—C. W. Dixon. U.S. Pat. 1,465,351. 
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Avromatic Dratn ror O11 Tanks.—J. A. Jolly. U.S. Pat. 1,471,737. 
Device ror Dratn WaTER From Or Tanxs.—W. J. McArthur. U.S. Pat. 


ConTROLLING VALVE ror Hypravutic Om Srorace anp 


ErInFACHE UND FRAKTIONIERTE DESTILLATION IN THEORIE UND PRAxIs.— 


CURRENT BIBLIOGRAPHY. lla 


Re. 15,678. 


Systems.—F. G. Farr. U.S. Pat. 1,470,233. 


5. Rerinery TECHNIQUE. 


C. V. Rechenberg. Schimmel and Co., Leipzig. 
DecoLorisinc Minerat O1rs.—D. T. Day. Oil Engineering and Finance 4, 
505. 
CENTRIFUGAL vs. GRAVITATIONAL Force.—E. E. Ayres. Amer. Inst. of 
Min. and Metallurgical Engrs. Chem. and Met. Eng. 29, 931. 
Stupce Acip ConcentTRratTion.—Acid Recovery Division, United Lead Co. 
Bull. 2. 
Use or Lime Perroteum Rerininc.—B. T. Brooks. Rock Products 
27, (18), 35. Chem. Abstr. 17, 3783. 
Tae Hypocutorite Process or Om Rerininc.—Mathieson Alkali Works, 
Inc., New York City. Petr. World 21, 36. 


Tue PuriFicaTion oF Minerat wire Liqguip Sutpaur Dioxipe.— 
L. Edeleanu. Z. angew. Chem. 36, 573. Petroleum 19, 1195. Petr. 
Times 10, 916. J. Soc. Chem. Ind. 43, B44. 

Exputsion oF ADSORBED SvuBSTANCES FROM Bopres oF LarGe SuRFACE 
Arga.—E. Berl and W. Schwebel. Z. angew. Chem. 36, 541, 552. 
J. Soc. Chem. Ind. 42, 1210a. 

Maxine THe Rerinery Draw a Prorit sy Repucine Oreratine Costs. 
Reciamine Stitt Gases.—P. Truesdale. Nat. Petr. News 15, (48), 23. 


CenTRIFUGING REMOVAL oF Wax FROM ALL Lusricatine Stocxs.—L. D. 
Jones. Trans. Am. Inst. Mining Met. Eng. (1275). Oil and Gas J. 22, 
(20), 92. Nat. Petr. News 15, (41), 32A. Chem. Abstr. 17, 3916. 


J. Soc. Chem. Ind. 43, 73. 

Tue PuriFIcaTION AND Propuction or Perroteum Propvucrs wits 
Grt.—F. Meyer. Brennstoff Chem. 4, 358. 

Repvuctne Opreratina Losses In Perroteum Rerimninec.—P. Truesdell. 
Nat. Petr. News 15, (50), 35. 

DenypraTion or Om By AN Execrricat Process.—F: D. Mahone. 
Am. Inst. of Petr. Tech. Petr. Times 10, 920. 

Om Mersops Reviewep.—W. A. P. Schormann. Canad. Chem. 
and Met. 7, 315. 

Prerroteum Rerimnina Census oF MANUFACTURES, 1921.—U.S. Bureau of 

Census. 


Natura Gaso.ine In A Straicut Run Rerinery.—Oil Trade J. 14, (12), 98. 
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Bizenpine Naturat Gasorine.—H. R. Noble. Petr. Age 18, (1), 52. 


Tue Acip anp Futter’s Earta TREATMENT OF CALIFORNIA CRACKED 
Distitiates.—G. Egloff and J. C. Morrell. Oil Age 20, (Nov.), 27. 


Tue Ipgat Distritiation Process.—E. H. Leslie. Oil News (U.S.A.) 11, 
(Nov.), 15. 

Purirication or Liqguips BY THE SIMULTANEOUS ACTION OF CENTRIFUGAL 
Force AND AN ELECTRICAL Fretp.—A. Marx and J. Rozieres. Chim. 
et Ind. 10, 218. 

Tae Use or Liwe rm Grease Maxinc.—H. L. Kauffman. Oil and Gas 
News 13, (Nov. 5), 16. 


Prosiems or THE SMALL Reriner.—J. A. Germany. Oildom 14, 41. 


Successrut TREATMENT oF CANADIAN TAR Sanps.—U.S. Commerce Repits. 
(Oct. 1), 16. 


How Mororists OBTAIN THEIR GasotInE.—T. A. Boyd. Oil and Gas J. 
22, (19), 166. 

Yretps rrom Various Grapes or Crupes.—F. B. Koontz. Oil and Gas J. 
22, (21), 66. 

Breakinc Petroteum Emutsions.—T. Kuczynski. Petroleum 19, 420. 


A Rerrmine Process We're ASLEEP ON: FractTionatinc.—E. H. Leslie. 
Oil News (U.S.A.) 11, (Oct. 5), 11. 


Tse Various Meruops or Perroteum Rerininc.—J. C. Morrell and 
G. Egloff. Refiner 2, (9), 5. 

Centrirucinc Perroteum Emuusions.—E, E. Ayres. Trans. Am. Inst. 
Min. and Met. Eng. (1276). Oil and Gas J. 22, (20), 58. Nat. Petr. 
News. 15, (41), 32C. Chem. Abstr. 17, 3916. Min. and Met. 4, 527. 
Oil Paint and Drug Reporter 104, (18), 20. 

Descrises Exvecrricat Process ror Desypration or Cut O1.—Oil and 
Gas J. 22, (21), 100. 

Don'ts TO BE REMEMBERED IN TREATING O1L.—Oil News (U.S.A.) 11, 
(Sept. 5), 25. 

Some Rerinery Processes anp YIELDS BY VARIOUS MeTHops.—F. B. 
Koontz. Nat. Petr. News 15, (41), 28. 


Cyuinpricat anp Comrarep.—F,. N. Williams. Ref. 
and Nat. Gas Mfr. Petr. World 21, 31. 


PATENTS. 


Process FOR THE PRODUCTION OF SOLUBLE OR EMULSIFIABLE MINERAL OILS 
AND THE Like.—H. Borck. Ger. Pat. 341,656. J. Soc. Chem. Ind. 


42, 1139. 

Process ror Fractionat DIsTILLaTION ESPECIALLY OF HypROcARBONS.— 
E. E. C. G. Beyer and P. von Ditmar. Ger. Pat. 379,962. J. Soc, 
Chem. Ind. 42, 1166a. 
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PurIFICATION oF CrupE Pararrin Wax.—Badische Anilin und Soda-Fabr., 
Assees. of W. Pungs. Ger. Pat. 379,965. J. Soc. Chem. Ind. 42, 1166a. 


Foe ror Internat Comsustion Enornes.—A. Grevel. Gar. Pat. 379,966. 
J. Soc. Chem. Ind. 42, 1166a. 

DesvLpHuRIsING Hyprocarsons.—R. Pchorr. Ger. Pat. 380,059. J. Soc. 
Chem. Ind. 42, 1166. 


(FUGAL 
Chim. PuRIFICATION OF O1ts, WAXES AND THE LikE.—Brit. Pat. 206,535. Chem. 
Age 9, 665. 
l Gas Pvriryinc Liquips.—J. N. A. Sauer. Brit. Pat. 198,374. Chem. Abstr. 
17, 3730. 
DesuLPHURisinG O1rs.—A. C. Nesfield. Brit. Pat. 196,680. Chem. Abstr. 
17, 3786. 
Resotvinc Emvutsions.—H. A. Gill. Brit. Pat. 195,876. Chem. Abstr. 17, 
we 3786. 
Process oF SEPARATING HyprocarBons FRoM WatTer.—W. A. Brown. 
w J U.S. Pat. 1,472,384. J. Soc. Chem. Ind. 42, 1214a. 


PuriFicaTion oF CrackED Hyprocarson Sprait.—F. G. P. Remfry. 
Brit. Pat. 205,868. J. Soc. Chem. Ind. 48, B9. Chem. Age 9, 610. 
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GENERAL, 


Tue SEPARATION OF CoMPONENTS OF PeTroLEUM.—P. F. Gordon. 


J. Soc. Chem. Ind. 42, 42, p. 405-414 r. 


The paper, which promises to be the forerunner of others of con- 
siderable interest, is divided into four main parts; the first deals with 
Industrial Processes as carried out in works under works conditions, 
the second with Physical Conditions and Fractional Precipitation, 
the third with Surface Tension, and the fourth in conjunction with 
C. C. Middleton, is a preliminary communication dealing with the 
preparation of pure hydrocarbons. 

Part I. Industrial Pr — Burma crude oil was refined by 
works procedure and a chart showing the modus operandi is given. 
This shows the author to have made use of three sets of continuous 
stills for crude oil, benzine, and kerosene distillations; Coking stills 
for heavy crude residuum, and intermittent stills for redistillation of 
heavy distillate. Hot condensers of the “ fractionating” type were 
also employed. A second chart outlines in detail the ‘ Separation of 
Wax ” from the H.O. & P., showing the many paths that are traversed 
by the several fractions as they enter, pass through, re-enter and finally 
leave the process. 

The author has adopted several modifications of old-time methods 
and plant to suit his particular purpose, and has effected an improve- 
ment in the application of the Winterstein process, the result of which 
increases the yield of wax from 6°85 to 7°75 per cent. on the crude oil. 
He is thus led to disagree with Campbell and Wilson (Journ. Inst. Petr. 
Techn., §, 18, Feb. 1919) that the present process of wax separation is 
efficient. In using Thompson's coolers for H.O. & P., brine is preferred 
to liquid ammonia, owing to the more even cooling. Acid treatment 
of the third stage blue oil is effected by 1 per cent. C.O.V. used in three 
stages, followed by soda and water washing, claiming thereby a better 
result with less expenditure of acid. For the final decolorisation of 
white wax animal charcoal (“ ferrocyanide char”) was found superior 
to vegetable char, but the latter is improved by treatment with zinc 
chloride and subsequent washing and drying. 

A wax recovery plant is which the spent charcoal is subjected to 
treatment with the superheated vapour of benzine is described and is 
claimed to give efficiency in working. 

Part II. (a) Physical Conditions.—Attempts to extract the solid 

from crude oil by direct refrigeration and filtration under 
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pressure, or by centrifuging, only produced an amorphous pasty mass 
which could not be freed from the oil adhering to it. Subjecting Hards- 
toft crude, however, to dialysis with ether, the author succeeded in 
extracting white flakes of wax after evaporation of the solvent, and is of 
the opinion that wax is originally present in crude oil in a condition that 
is altered to the crystalline form by distillation. Optical examination 
of several crudes showed the Tyndall cone, and it is suggested that this 
phenomenon may be due to the colloidal or emulsoid condition of asso- 
ciated higher hydrocarbons and other components having complex mole- 
cules in a dispersion medium of lower hydrocarbons. This physical 
condition may be disturbed by solvents such as ether and also by dis- 
tillation, thus making possible the removal of wax. 


(6) Fractional Precipitation.—Having regard to this action of ether, 
Gordon fractionated Hardstoft crude oil by dissolving in ether an | 
precipitating with several successive additions of 90 per cent. alcohol, 
and finally with acidulated water. Examination of the fractions obtained 
led him to conclude that the wax is present in the crystalline state in 
the crude oil, but is surrounded by a nee colloid which hinders 
the formation of crystalline aggregates. An interesting fact is shown 
in the iodine values of all these fractions being low (2-3 per cent.) and 
approximately equal, and it is suggested that the unsaturation usually 
associated with this crude may be the effect of the high temperature 
employed during distillation. A table showing the physical constants 
of these fractions is given. 


Part III. Surface Tension.—Experiments were carried out to ascer- 
tain whether emulsification could be employed as a means of separation 


of the various components. These showed that partial emulsification 
with water and the production of a froth with soap solution effects a 
certain degree of separation, the non-emulsified oil being lower in specific 
gravity and the emulsified oil and oil removed as froth higher in specific 
gravity than the original oil. 

Interfacial tension measurements were made by the drop method and 
confirmed the view expressed that a solution of one or more higher 
hydrocarbons in lower ones lowers the surface tension of the latter and so 

them from surface layers, both in a froth and when surrounding 
globules of certain liquids suspended in the hydrocarbon mixture. 

Experiment shows that with dilute solutions of wax in kerosene the 
interfacial tension oil-water varies inversely with the concentration ; 
and the measurement of this (the drop number) gives a more delicate 
test of continuity than does specific gravity (as determined by the 
Westphal balance). 

Hardstoft crude oil was fractionated by steam distillation into fractions 
of gradually increasing specific gravity, and the interfacial tension 
between each fraction and water was determined and the effect of the 
addition of a higher fraction to a lower one noted. Results are 
tabulated. 


Part IV. Preliminary Communication.—This section deals with the 
efforts of the authors to prepare pure hydrocarbons to be used for their 
further work on surface tension. A review of the various known methods 
is given, and after consideration Herzfelder’s bromination method was 
adopted. A light cut was made from Persian crude oil by distillation 
with steam up to 100° C., and this refractionated without steam up to 

p* 


with 
tions, : 
ation, 

with 
1 the 
riven. 
1u0Us 

stills 
yn of 

were 
on of 
ersed 
nally 
thods 
rove- 
which 
le oil. 
Petr. 

on is ; 
erred 
ment 
three 
etter 
m of 
erior 

zine 
d to 
nd is 
solid 
nder 


B44 ABSTRACTS. 


135° C. into small fractions. Fractions 60° to 80° C., and 80°C. to 
105° C. were brominated, and the derivatives re-crystallised when 
possible, aad the following results obtained :— 


Fraction 60°-80°C. (a) Colourless needles M.P. 200°C. (decomposes). 
(d) plates M.P. above 270°C. 
(c) ” liquid B.P. 80°-105°C. 
@ ... »  B.P. 100°-120°C. 
80°-105°C. (a) ss needles C,H,,Br, M.P. 266°C. 


»  C,H,,Br, M.P. above 270°C. 
(ec) » liquid similar to (d) above. 
Further work is in progress. 8. B. 


Perroteum Evaporation Losses.—Chem. Met. Eng., 1924, 30. No. 2, 55, 


Investigations by the U.S. Bureau of Mines have shown that the 
enormous losses of petroleum when stored on the producing property can 
be effectively reduced by the use of gas-tight storage tanks. Under 
present average conditions in the Mid-Continent field 6-5 per cent. of 
the total oil produced is lost by evaporation, 3°5 per cent. occurring on 
the field and 3 per cent. in transit. A loss as high as 9-3 per cent. in less 
than ten days has been observed. The average lapse of time between 
well and refinery is 5-1 months, and for some methods of handling the 
evaporation losses amount of 12-15 per cent. of the crude produced at , 
the well before it enters the stills. With crude oil at 2 dollars per barrel, 3 
it is estimated that the oil saved by making tanks gas-tight will pay for ) 
the installation in 30-90 days. The non-adoption of preventive measures | 
is due to failure of managers to realise that their evaporation losses are J , 
enormous, and that they can be eliminated at a small cost. It is believed 
that in the future the following installation will be in practice :— 

(1) Gas traps for separating permanent gas from oil at pressures above Co: 
atmospheric. (2) Really tight flow or separating tanks, and (3) tight - 
stock tanks. Methods for reducing pipe-line losses must also be devised. 
Technical paper 319, by J. H. Wiggins, describes in detail certain up-to- 
date practices for decreasing losses, including evaporation of gasoline and 
its recovery, differences in loss from tanks differing in tightness, the 
economy of replacing old leaky roofs, the effect of passing fresh oil 
through a high vacuum tank and tests to determine pipe-line losses. | 

F. G. P. R. f 


Use or To Prevent Street Corrosion.—A. V. Farr. Chem. 
Met. Eng., 1923, 29, No. 27, 1188-9. 


The ability of aluminium to resist corrosion has been known, but its | Oxtp 
use as tubes has been limited. Calorised steel tubes combine strength ( 
with the corrosion resistance of aluminium, and the fact that they also 
resist the action of heat is bringing them largely into use. The process 1 
of calorising consists in heating the object in a rotary retort in a reducing 1 
atmosphere of high temperature, the retort being filled with a mixture P 
containing finely divided aluminium. The treatment infuses aluminium ‘ 
into the exposed portion of the metal to form a homogeneous alloy. , 
The electrolytic theory of corrosion explains the protective action of the 
aluminium coating, the local impurities in the steel being covered up 
tubes, these being unaffected by sulphuretted hydrogen, sulphur dioxide, ) 
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sulphur vapour, carbon monoxide, and the furnace gases and vapours 
usually found in refining practice. Various metals suspended in the upper 
drum of a pressure cracking still running Mid-Continent crude for four 
months lost in Ib. per sq. ft. of exposed surface az follows :—Calorised steel, 
0-013 and 0-004 ; steel plate, 0-502 and 0-390 ; tank steel, 0-412 ; bronze 
alloy, 0°056. Calorised tubes can be bent to any shape and so can be 
employed in any form of pipe-line. Comparative tests between calorised 
steel plates and untreated steel exposed for a period of two years to the 
fumes of a laboratory and to the atmosphere of a damp cellar proved 
greatly to the advantage of the former with regard to corrosion. A 
similar test for ten months out of doors gave like results. F.G. P. R. 


Misinc anp TREATMENT or Or Sanps.—G. Schneider, Petroleum, Nov. 1, 


1923. 


Experience at Pechelbronn shows that 10 per cent. of the oil content of 
the oil sand is obtained by ordinary drilling methods and 45 per cent. 
by the tunnelling method. The residual oil can be separated by washing 
the excavated sand with hot water. This has been carried out in vats 
agitated by hand, and it has been found that when the water reached 
70°C. the removal of oil was complete and practically instantaneous. 
The author suggests that oilfields that have ceased to yield in the 

manner could be attacked by means of water jets to remove the 


flowing 
oil and exhaust the gas pressure ; (2) drainage of the sands by driving 
parallel tunnels in the oil stratum; (3) hydraulic disintegration to 
recover the residual oil. The method is applicable where, owing to high 
viscosity and low pressure, the ordinary methods of oil recovery are 
impracticable. T. A. 8. 


Cowract PotymerisaTion oF D. Zelinski, Compt. Rend., 


1923, 177, 882-5 


When acetylene is passed through a tube, packed with activated 
wood charcoal and maintained at 640-650°C., 70-80 per cent. of the 
gas is converted into a tar, of which 45 per cent. boils at 20-150°C., 13°9 
per cent. boils at 150-250° C., 29 per cent. at 104-300°C. at 13 mm., and 
wt any ee remains as residue. About 35 per cent. of the tar can be 

as pure benzene. Toluene, xylene, styrene and indene may 
also be isolated and naphthalene, fluorene and anthracene may be 
isolated after repeated re-crystallisations. 


T. A. 8. 


Oxtpation or Hyprocarpons TO Schdénfelder, Ber. 
Ges. 


Kohlentechnik, 1923 (IV.), 247-263. 

On passing methane, mixed with steam and air, over copper or silver 
heated to 500°C., 55-58 per cent. is converted into formaldehyde, 25-40 
per cent. is unattacked, and 10-20 per cent. is burnt to carbon 
and carbon dioxide and water. By the use of catalysts or activated 
carbon a certain amount of formaldehyde can always be obtained from — 
methane and air. Unsaturated gaseous hydrocarbons give better yields. 

T. A. 8. 


aND Irs Propuctrion.—E. M. Johansen, Assr. to The 
Atlantic Refining Co. U.S.P. 1,477,829. December 18, 1923. Applica- 
tion January 25, 1921. 
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Non-oily crystalline or 
are sulphonated. 


Rectalmine or THE Brsi-Ersat Bay.—Russ. Min. Journ., N.10. 

The Soviet Government has now placed a contract with the Caspian 
Steamship Company to reclaim nearly 600 acres of the Bay in the course 
of the next 5} years. The work is to be finished in 1929. Unques. 
tionably this will have a most important effect on the increased pro. 


Bewztne-Gas.—S. Stryjou, Russ. Min. Journ., N.10, p. 525. 
of exude ofl, and other prodiests in the 
as follows :- 


“* 


crude oil has entirely changed; whereas in 1914 the production of 
motor spirit in America was, by 400,000,000 gallons, less than the pro- 
duction of kerosene, in 1922 the production of benzine was 4,000,000,000 
gallons above that of kerosene. About ten or fifteen years ago the 
refineries produced more kerosene than benzine. 

The rapid output of such enormous quantities of benzine is due to the 
fact that while there were only about two million cars in use in 1912 in 
the United States, in 1922 12} million motor-cars and lorries were on 
the roads. 

The sum spent on additional automobiles and lorries amounts to 
about 1,500,000,000 dollars. 

Foremost amongst American industries stands the meat trade; the 
next is the steel trade, and the automobile trade ranks third, in 
which 2,431,400 workmen are employed. 

Mr. Stryjou, in reviewing the of the motor spirit trade, 
comes to the conclusion that America will not be able to export sufficient 
motor spirit to Europe. He thinks that in future Europe will depend 
on the Grozni district for all its motor spirit. He believes that Grozni 
can supply 30,000,000 poods of benzine per annum. In addition, a con- 
siderable amount of gasoline can be extracted from the Grozni natural 
gas, the sp. gr. of which is 1-75, and this practically represents benzine 
vapours, and about 12 gallons of benzine can be extracted from 1000 
cu. ft. of gas—i.ec., one well in the Grozni district gives 3000 poods of 
benzine per day from its gas alone. 


a orystallisable bodies, obtained from the high 
in the destructive distillation of mineral oil 
T. A. 8. 
Py 
made on the previously reclaimed portions of the Bay have already 
proved to be very prolific. P. D. 
of the 
U.8.A., 
Quantity in Million Gallons. 
Year. Benzine. Kerosene. Fuel Oil. Lubricating Oil. 
1914 .. 1500 .. 1935 ee 3734 ee 517 
1916 .. 2050 .. 1455 4664 625 
19017 .. +2851 .. 1727 oe 6513 ee 154 
; 1918 .. 3570 .. 1825 ae 7321 be 841 
1919 .. 3058 .. 2342 ss 7627 a 847 
1920 .. 4883 .. 2320 é3 8861 és 1017 
a. 1921 .. 5164 .. 1945 es 664 wie 878 
1922 .. 6202 2330 -» 10,635 980 
| 


874 


It has already been decided that a benzine extraction plant (from 
gas) should be put up in Grozni. P. D. 


Propuction oF CrupE ron Apait—June 3lnr, 1923.—Russ. Min. Journ., 
N.10, p. 5. 


spian L (1) Baku .. .. 55,477,900 poods. 
ourse (2) Grozni .. .. 21,922,200 ,, 
pro- 400 » 
been 
ready 80,303,500 poods. 
D. 8,685,900, 
Net production .. ee oe «+ 71,617,600 poods. 

f the Of the above quantity 12,498,400 was received from spouting wells. 
8.A., II. The number of wells in exploitation—5514, 

III. Number of feet bored—70,000. 

IV. Anew spouter in Grozni at 2,575 feet deep gives a daily output of 
Oil. 100,000 poods of paraffinous crude. 


Vv. The Baku production for three months ending September was 
57,248,000 poods. For twelve months ending September the total 
was 213,000,000 poods, or 35,000,000 poods more than in the 
previous year. 

VI. Boring for the year—154,731 feet. 
Number of wells exploited—1562, 

which consisted of :— 

Balers 


1422 
m of Spouters .. 17 


» the 
anp 
the 
12 in Errect or Cootme Systems on Ev. Losses oF GASOLINE.— 


APORATION 
L. Schmidt. Nat. Petr, News, 1923, 15, No. 42, 51-7. 


The U.S. Bureau of Mines has conducted tests on the effect of water 
sprays, water seal roofs and insulation on tanks for reducing evaporation 
losses. Losses due to evaporation of gasoline when stored in tanks are 

of the lightest constituents. The 
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),000 
on 
1, in first loss is easily remedied and is not very costly, but the second is a 7 
serious matter to the producer, as the addition of light constituents to ; 
nde, bring the initial boiling point and specific gravity back to normal is an 
sient expensive undertaking. Four main factors govern the rate of evapora- 
pend tion of liquide—{1) renewal of air over the evaporating surface, (2) the 
—_ temperature of the surface of the liquid, (3) the area of the evaporating 
— surface, and (4) the quantity of vapour in the supernatant atmosphere. Ei 
-_ The tests carried out-aimed at control of factors (1) and (2). The first : 
ales necessity is vapour-tight tankage, in order that there may be no renewal 5 
1000 of air over the surface of the liquid except as may be caused by tempera- : 
of ture changes (i.e., breathing), and and filling a tank. 
Vacuum and pressure release valves be fitted that work at 
pressures of 1 and 1} ounces respectively. This does not eliminate 
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but reduces losses by breathing to a 

considerable. A 55,000 barrel tank 30 ft. and led Yo 20 

@ vapour space above the oil of cu. 

increased 40°F., 2800 cu. ft. of gasoline 

If the tank were filled to 15 ft. the sa 

14,500 cu. ft. In hot summer weather the 

gallon, the losses would be about 93 gallons. Frequent minor changes 

of temperature, barometric changes, wind pressure and other atmo- 

spheric changes all produce losses which may double those due to one 

large change of temperature. Comparative tests were run between 

three 250 barrel vapour-tight tanks, one having a revolving water 

spray to cool the roof and sides, the second having a water-seal roof, 

and the third being entirely uncooled. The results proved that the 

water spray system was in general the i 
ing 

both in the liquid and vapour than the 

average variation, however, between high 

average variation, however, bobwaen high and 

sufficient to bring the former into first place for all- 

seal and no cooling—were 0°65 per cent., 0-9 per cen 

whilst the gravity loss in degrees A.P.1. aepeand 


en ordinary tank which was neither cooled or vapour tight. By 
accident a yapour line from the water sealed tank was left open, and 
the evaporation losses from the two tanks were very close, thus proving 
that water cooling is of little use unless the tanks are at the same time 
vapour tight. Comparisons were also made between water cooled 
tanks and insulated tanks. It is considered that insulation is of little 
use unless an air space is left between the tank and the insulation, by 
which means a cooling draught can be induced to flow over the tank at 
night by opening dampers. Much greater efficiency can be obtained by 
combining insulation of this type with a water spray, though this 
increases the cost. In all cases, however, the point of primary im- 
breathe through their release valves. . G. P. R. 


Gerrine THE Most ovr or Mexican Crupe.—F. N. Williams, Refiner and 


Natural Gasoline Manufacturer. 1924. 3, No. 1, 7-14. (Part L.). 


The author describes the crude, the methods of refining, apparatus 
used, yields, products obtained, description of products and use of 
pressure stills to increase the yield of gasoline. Many tables are given 
throughout the article, including a chart of a complete refining scheme 
with all treatments, losses, yields, gravities, colours, flash points, etc. 
Mexican crude is described “as a high-class paraffin base crude con- 
taining a large percentage of asphalt and considerable sulphur, or as 
asphalt base crude containing paraffin in sufficient quantity to make it 


sidering it either as asphalt or paraffin base crude.” The oil should 
first be passed through pipe stills to get rid of the considerable amount 
of water usually present, and should leave with a temperature of 450°F. 
It is then passed through a separator, where the naphtha vapours are 
® removed and redistilled with steam. The topped crude is subjected to 
a cracking distillation in 1000-barrel stills equipped with towers and 
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split into gas oil distillate, gas oil test, paraffin distillate and heavy ends, 
with coke remaining in stills. The gas oil distillate and paraffin distillate 
are topped to remove cracked naphtha which is redistilled for gasoline. 
The paraffin distillate is acid treated, pressed, and re-run for lubricating 
oils. Defects in the distillations are pointed out by the author and 
remedies suggested. By distilling the lubricating oils over soda a better 
colour and reduced sulphur are obtained than without the soda, and the 
oils do not break down as readily on heating and can be acid treated 
without fear of emulsification. A considerable amount of gas, of density 
0-903 compared with air, is given off when the gas oil and paraffin dis- 
tillate come over, which must be taken off by a slight vacuum to storage 
for use as fuel. It is very toxic, contains a lot of sulphur, and is 
highly unsaturated. On account of the larger amounts of naphtheres, 
aromatics, olefines, di-olefines and sulphur and nitrogen compounds in 
Mexican oils they present quite different problems to Mid-Continent 


oils in refining. F. G. P. R. 


Maxinc Evaporation an Atty.—C. P. Buck. Petrolewm Age, 1924, 13, 
No. 2, 23-4. 

An open crude oil tank is virtually a wasteful topping still, therefore 

® pressure tank can be converted into an economical natural topping 


passes by a gravity line to a battery of from three to a dozen or more 
ane and ethane, is given off in the flow tank, but the vapour above 


surface of the oil is promoted. A better system, however, is to remove 
all vapours from the surface of the oil as it forms and pass it to a vapour 
To do this the vapour spaces of the stock tanks are 


recommended, but the vacuum breaker and release valves must be very 
sensitive and act quickly. With tanks so equipped the whole of the 
74°Bé gasoline that was formerly lost can be collected, and a recovery 
of from 6-10 per cent. of the production treated can be made by these 
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Ss pec- still whereimm the light tractions that cause loss at later stages Of handling 
| with ean be removed and recovered for use in natural gasoline manufacture. 
By In order to remove the natural “ wild gas ” from oil as it comes from the 
» and well the usual practice is to pass it first through a constant level flow 
oving tank, where water and sediment settle out and the gas is given off. To 
) time allow this to take place quietly the oil on entering is deflected circum- 
ooled ferentially around the inner surface of the tank in a thin sheet, thus 
little * exposing the greatest area to evaporation. From the flow tank the oil 
m, by 
ed by 
1 this the oil in the stock tanks is composed of higher members of the series, 
y im- which are condensable and form the most valuable portion of motor * 
yed to gasoline. If these tanks are open and allow air to enter and vapour 
R. to escape enormous losses occur as the tanks are emptied and filled, the 
magnitude of which is shown by taking the average of many observa- 
and tions in the principle Mid-Continent fields. With open tanks an average 
of 100 barrels per month of gravity 37-12°Bé is run to pipe line, whilst 
from pressure tanks the average is 116 barrels of 41-4°Bé gravity. The 
ag loss is thus 13°8 per cent. of spirit having calculated gravity of 
- 74°68°Bé. The pressure carried on the tanks should equal that of the 
h« _— vapour pressure of the condensable gases, whereby condensation at the } 
ete. 
con- 
or as 
ake il connect y @ line to the vapour space of the flow tank into w 
dips a vacuum line so adjusted as to take the vapours from just above 
; por ‘ the constant-level surface of the oil, where the richer and heavier vapours 
‘ collect. As the roof of the ordinary gas-tight 250-barrel tank will 
50°F scarcely stand a vacuum of two inches of water a stronger design is 
rs are 
ted to 
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Actp anp Futier’s Treatment oF CALIvonNIAN CRACKED Ds. 
TuLLaTEs.—G. Egloff and J. C. Morrell. Oil Age, 1923, 20, No. 5, 27-8 


On account of the presence of nitrogen compounds of the pyridine 
and quinoline type, as well as sulphur and phenolic bodies, Californian 
oils are more difficult to refine than Mid-Continent crudes, and for the 


To Practice.—Chem. Met. Eng., 1924, 30, No..1, 
16. 


The U.S. Bureau of Mines have instituted an investigation of refining 
fund 


Denyprator.—W. Meredith, Assr. to Petroleum Reetifying Co. U.8.P. 
1,480,091 of Jan. 8, 1924. (Appl. Feb. 14, 1921.) 


Process or Ons.—A. Railland. E.P. 193,029 of 
Jan. 1, 1923. Conv. (France) Feb. 7, 1922. 


‘3 means. It is considered that it would be profitable to apply the vacuum | BY. 
system to every gathering tank, relay tank, and even to oil in storage at 
the refinery as well as on the fields. F. G. P. R. 
i. same reason cracked distillates from the former offer more serious diffi. 
culties to the refiner than from the latter. The authors describe 
a method of refining wherein the oil is treated with sulphuric acid, neu. 
tralised by filtering through fuller’s earth and distilled. Californian gas 
oil was cracked at a temperature of 840-60°F. under a pressure of 
120 Ib. per sq. in., and the distillate of 49-50°Bé gravity treated in two Dis 
portions with 66°Bé sulphuric acid. The amount of acid used was 2, 4 
and 6 lb. per barrel (42 gallons), but the authors do not state which gave 
the best results, all the final products being described as equally good. 
Acid treatment did not alter the colour appreciably, but on filtering 
; through fuller’s earth at the rate of 3 Ib. of earth to a gallon of oil to be | 
filtered the colour was changed from dark red to a light yellow. On 
distilling the filtrate with steam to a final boiling point of 435°F. « Der 
water-white, sweet-smelling gasoline was obtained which was negative | 
to the “ Doctor” test, and had a gravity of 55°Bé. During the refining 
by acid and fuller’s earth the gravity of the original distillate dropped 
0°5 to 1°2°Bé, according to the treatment. 
F. G. P. R. 
‘ 
|| 
to obtain a maximum yield of gasoline and kerosene from crude oil. err 
The work has been divided into three general parts—(1) a study of ( 
theoretical problems and development of fundamental considerations 
relative to fractional distillation ; (2) tests in refineries to substantiate t 
the theories involved ; and (3) tests in a small specially constructed 
refining unit for the purpose of developing new methods of running. ' 
Several tests have already been run in refineries. F. G. P. R. t 
tl 
|: 
| The water particles in an emulsion are agglomerated by forcing the 
emulsion upwardly in a series of fine jets through a loosely held mass of 
comminuted material. T. A. 8. 
' Mineral oil is stirred with a quantity of water. Sulphuric acid of 
66°Bé, or fuming sulphuric acid, is added with further stirring, and 
after settling the oil is passed through a centrifuge. It is then washed 
with alkali. The quantity of water and acid used depends on the 
nature and quantity of impurity present in the oil and is determined by 
experiment. T. A 8. 
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Evarornation Prevewtine Manriz.—A. B. Davis. U.8.P. 1,479,700 of 
Jan. 8, 1922. (Appl. May 19, 1923.) 
of a starch sugar, a hygroscopic salt and a glycol. f. 


Denyprator.—F. W. Harris. U.S.P. 1,480,064 of Jan. 8, 1924. 
(Appl May 9, 1923.) 
An electrostatic field is established between charged surfaces immersed 


DisTILLING Contract Porous Galls- 
worthy, Asar. to The Texas Co. U.8.P. 1,477,642 of Dec. 18, 1923. 
(Appl. Nov. 7, 1919.) 

Oil-emulsions are sprayed on to heated lignite maintained at such a 
temperature that the water is distilled off 
through. 

IMPROVEMENTS In PunRiFIcaTION or Ous.—R. D. Masson & H. Engel. 
E.P. 207,660. 

Oil is passed down a vertical column fitted with devices to insure that 


acuum 
. R. 
D Dus. 
27-8 Exes 
yridine 
‘ornian 
8 diffi. charges. The emulsion to be dehydrated is passed through the field in ; 
ribe such a manner that the insulating fluid around one of the electrodes is 
l, neu- unbroken and the dielectric strength is maintained sufficiently high to 
lan gas prevent disruptive discharge. T. A. 8. 
ure of 
in two 
as 2,4 
h gave 
good. 
ltering 
l to be 
yr. On 
5°F. a 
ative 
efining 
popped comes Ui ZOO ca. v & 5 Cain. Le 
R. apparatus is maintained under reduced pressure, the lowest poini of 
: the oil supply pipe being at a greater vertical distance from the oil 
No.l, outlet of the still than the length of a barometric column of hot oil. 
Heat interchangers are provided for the transference of heat from the 
. oil which has been heated to the ingoing oil. After cooling, the heated 
pfining oil is passed through a filter press. . 2 & 
de oi. Om Distuzation Arraratus.—The Power Speciality Co. 
ady of (Comm. to T. E. Robertson). E.P. 207,041 of Nov. 23, 1922. 
a Oil contained in « horizontal still is heated by waste heat from a 
sasted furnace. From the still oil is pumped through a nest of tubes, which 
: receive the direct heat of the furnace, back to the bottom of the still, 
ce the contents of which are thus heated. Vapours from the still are taken 
through heat interchangers, where they preheat incoming oil, and 
USP thence to a condenser. Superheated steam may be introduced into the 
; heated tubes when necessary. T. A. 8. 
ng the . 
Moror Fvsts. 
Propuvction or Liquip Mrxrurgs conrarnine ALoonot.—P. 
29 of Loriette. E.P. 188,336 of Nov. 3, 1922. Conv. (France) Nov. 3, 1921. 
The tendency of liquid fuel mixtures containing alcohol to separate 
cid of into two layers at low temperatures is due to the water content of the 
> and commercial aleohol used, which is rarely less than 5 per cent. Anhy- 
rashed drous alcoho! is obtained by passing alcohol vapours over drying agents 
m the such as quicklime, calcium, potassium carbonate or calcium carbide. 
ed by Fuel mixtures prepared with this aleohol remain homogeneous at very 
, a low temperatures. T. A. 8. 
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IMPROVEMENTS IN AND RELATING TO FUELS FoR INTERNAL-COMBUSTION 
Enorves.—T. Midgley, junr., Assr. to General Motor Research Corpora- 
tion. E.P. 196,237 of Tune 23, 1922. Conv. (U.S.A.) April 15, 1922. 

The tendency of fuels to “‘ knock” in high-compression engines is 
overcome by the addition of tetra-ethy] lead or a vapourisable compound 
of a metallic element in a group between the third and seventh groups of 
Mendeleef’s table. A very small proportion of the compound (1 part in 
2000 in the case of tetra-ethy] lead) is sufficient to make a gaseous fuel 
withstand very high compressions. Phenyl or alkyl compounds of the 
metal may be used. The increases observed the critical compression 
ratios are in the case of tin 15 Ib., and in the case of lead 340 lb, when 
1 per cent. of the metallic compound is added to the fuel. ue 

T. 8. 


Moror Srrerr.—J. Diamond. E.P. 207,883 of Sept. 7, 1922. 
An alcohol-fuel, containing a liquid alkaloid and having a decreased 
tendency to corrode the material of cylinders and pistons, is 
by mixing 100 gals. 95 per cent. alcohol, 80 gals. ether, 25 gals. benzol, 
and 2 ozs. nicotine. 
over lime. 


A New or Improvep Moror Srrair ror Use in INTERNAL-COMBUSTION 
Enorves.—J. W. Alexander. E.P. 209,453 of Sept. 8, 1922. 

Graphite, sufficiently finely divided to remain in suspension, is added 

to any ordinary motor spirit or mixture to the extent of 0°05-0°1 lb. 

per gallon. The graphite provides lubrication for valve spindles, etc., 


and acts as a decarboniser. 
obtained. 


Iurrovep Manuracrure or Liquip Furt.—C. P. Byrnes. E.P. 209,128 
of Aug. 1, 1922. 

Liquid hydrocarbons—<e.g., kerosene or heavier fractions—are 
vapourised mixed with air and passed over catalysts. Suitable catalysts 
are oxides of vanadium, molybdenum or uranium. The oxides are 
supported in layers on screens, and part of the necessary air is admitted 
between the screens. The partially oxidised product is condensed and 
consists of alcohols, aldehydes and aldehyde acids. The portion of the 
condensate distilling below 200° forms a very desirable engine fuel. The 
higher fractions are again put through the oxidising apparatus together 
with fresh oil, a further yield of motor spirit being obtained. As the 
process is continued the heavier fractions, consisting of organic acids, 
tend to accumulate; but if the product is distilled over basic oxides 
these acids are decomposed, making it possible to get # continuous 
satisfactory yield of light material. The basic oxide, magnesium oxide, 
is suspended on a screen about 4 ins. above the bottom of the vapouriser. 
The oxidising screens operate at 340-350°. From Pennsylvania, boiling 
between 200-300° a yield of 23 per cent. of material boiling below 200° 
was obtained. T. A. 8. 


Liquip Fuet.—L. du P. Clement, Assr. to Kent County Oil 
U.S.P. 1,475,259 of Nov. 27, 1923. (Appl. May 24, 1921.) 

A homogeneous colourless liquid fuel having a flash point of 196° F. 

is made by agitating toluol, kerosene, and naphtha with an aqueous 
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solution of aluminium sulphate. The toluol content is twice the 
kerosene content, and the fuel is suitable for internal-combustion 
engines. T. A. 8. 


PaopucTion oF Liquip Motor Fuets.—K. Kelley, Assr. to T. L. Kerr. 
U.S.P. 1,480,808 of Jan. 15, 1924. (Appl. Aug. 15, 1921.) 


ips of guasiine is distiied, the vapours being mined with these 
art in obtained in the fractionation of kerosene. The mixed vapours are 
condensed. T. A. 8. 
ssion Process OF Manuracturine Liquip Fuet.—J. Black, U.S.P. 1,480,368 
when of Jan. 8, 1924. (Appl Sept. 27, 1923.) 


A mixture of crude petroleum and untreated coal oil is distilled in 


8. the presence of a mixture consisting of acetone benzol, soda and alcohol. 
Acetone is present to the extent of 2 per cent., benzol 2 per cent., soda 
1.25 per cent., and alcohol 0.5 per cent. of the volume of the petroleum. 

pared end point 225° is obtained. 

mzol, 

illing Fost aND Process or Propuction.—E. A. Charbonneaux. U.S.P. 1,480,372 

8. of Jan. 8, 1924. (Appl. Dec. 20, 1920.) 

Crude oil containing nitratable ingredients is treated with nitric acid. ’ 

‘TION The nitrated product is separated and mixed with a suitable proportion 
of alcohol. T. A. 8. 

dded 

on is Tae Crackine or Craupe O1w.—Russ. Min. Journ., N.10. 

8. The Council of Petroleum Industry has organised in Moscow experi- 
ments of cracking crude oil by a system of Mr. V. G. Shukow, under the 

p,128 supervision of the Chief of the refinery section, Mr. I. I. Yelin. The 

_ it will be known as Shukow’s system. D. 

IMPROVEMENTS IN PROcEsSES FOR TRANSFORMING HyprocarBon LiQuIps 

ited Liguips or Lowsr Pornt.—S. J. M. Auld. E.P. 208,569 

re of July 20, 1922. 

f the The vapour of high boiling hydrocarbons is passed over absorbent 

The material such as activated charcoal, silica gel or ferric hydroxide gel 

sther heated to 400-700° C. The operation is carried ovt under a pressure 

3 the of 10-50 Ib. per sq. in. A light gas oil of initial boiling point 210°, 

cids, and a final boiling point of 275° gave a 70 per cent. yield of petrol of initial 

xides boiling point 40° and final boiling point 200°, when the vapour was passed 

uous under a pressure of 301b. per sq. in. through activated cocoanut shell char- 

xide, coal maintained at 520-540°. The petrol was white in colour, similar in 

viling 

200° 

8. capable of adsorbing | c.c. of liquid benzene as vapour from air. T. A. 8. 

tice, Process APPaRaATus For Crackine Ors. J. F.Monmot. E.P. 208,310 
“a: 27, 1922. 

5° F. consists of two concentric spheres, the inner con- 


The apparatus 
taining balls of refractory material such as fireclay. Round the outer 
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surface of the inner sphere are wound copper coils. The oil to be treated 
is forced at a pressure of 50-75 Ib. through the copper coil, which is 
heated by passing exhaust gases through the space between the spheres 
or by other suitable means. It is then expanded through a jet and 
passed, with a little air, over the refractory material contained in the 
inner sphere, which is maintained at 500°C. The cracked vapours and 
finely divided oil are carried forward, either to be used direct in an 
internal-combustion engine, or to storage. T. A. 8, 
Propuction or Low-nomiInc HypROCARBONS FROM THOSE OF Hicuee 


Bomixe Porr.—U.8. Gasoline Manufacturing Corpn. (Comm. to 
A. E. Alexander). E.P. 207,276 of Aug. 28, 1923. 


Cracking is brought about by heating hydrocarbon oil in a gradual 


vapours are sprayed with a little water to remove heavy 
d then passed through a condenser. Uncondensed gases 

through an oil scrubber to remove petrol, and after passing 
heating coils are again brought in contact with the 


Process or aNp APPARATUS FoR Manuracturinc Low Bomine Frou 
Hiexu Bomine Hyprocarsons.—A. M. McAfee, Assr. to Gulf Refining 
Co. U.S.P. 1,476,091 of Dec. 4, 1923. (Appl. Dec. 15, 1919.) 

During the distillation of hydrocarbon oils with aluminium chloride 
the gummy mass formed is kneaded until it becomes too brittle for this 
operation, after which it is ground. The still is fitted with a lifting 
device for lifting steel balls and also with stirring gear. T. A. 8. 


APPARATUS FOR THE CONVERSION oF O1ts.—J. H. Adams, Assr. to the Texas 
Co. U.S.P. 1,477,860 of Dec. 18, 1923. (Appl. April 6, 1916.) 

Oil from a supply tank is passed to a still, the vapours from which 
are pumped through a tubular converter maintained at high tempera- 
ture. After separation of carbon and liquid products in a trap the 
cracked vapours are passed to a condenser where condensation takes 
place under pressure. T. A. 8. 


Heat 
] 
t 
ig 
P 
fu 
fc 
al 
manner so that violent disruption of the molecule, with consequent § Dstt 
; formation of carbon and permanent gas is avoided. The operation is R 
carried out at predetermined pressures, which are maintained by means 
; of a compressor. Heat is conveyed to the oil to be cracked by heated pr 
vapours which have already been through the cracking cycle, or heated 
casing head gas, so that direct heating of liquid hydrocarbon does not 
take place. The hot vapours produce some cracking of the oil and MsTHO 
: carry away the light products. After passing through heat inter. (A 
changers . 
fractions, it. 
are passed col 
through to 
oe stock. T. A. 8. an 
ac 
DIsTILLaTION wits CaTaLysts For Propvction or Low Bomine From 
Hiex Ons.—G. L. Prichard & H. Henderson, Assrs. to Gulf 
Refining Co. U.S.P. 1,476,219 of Dec. 4, 1923. (Appl. Nov. 21, 1921.) " 
at a constant temperature suck that free ebullition occurs. The mixture to 
is agitated and the temperature is maintained by continuously removing P 
@ portion of the contents of the still, passing it through a heating element, G 
and returning it to the still. The vapours of low boiling oils are con- 192 
tinuously removed and condensed. T. A. 8. ¢ 
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Heat OF Heavy Ous.—Standard Development Co. U.S.P. 


1,478,102 of Deo., 1923. 
oheres The invention relates particularly to the heat treatment of heavy 
t and oils of high viscosity, which may not efficiently be used as fuel, in order 
in the to break down their viscosity. The process consists of preheating the 
"3 and oil to a point below cracking temperature. A small quantity of steam 
in an is injected into the preheated oil, and the mixture maintained at a 
. & pressure substantially sufficient to keep it in the liquid phase, passes 
through a coil, consisting of a plurality of straight pipes set in a suitable 
IGHER furnace. There it is raised to conversion temperature (370°440°C.) 
m. to for a period insufficient to cause the formation of substantial amounts 
of low boiling hydrocarbons. The oil is then cooled and expansion is 
allowed to take place. T. A. 8. 
quent DsTILLINe Om wire Atumintum CaLoripe.—A. M. McAfee, Assr. to Gulf 


Refining Co. U.S.P. 1,478,444 of Dec. 25, 1923. (Appl. Jan. 13, 1922.) 


High boiling oil is distilled with anhydrous aluminium chloride at a 

Mernop or Rerininc Ous.—W. J. Reilly. U.S.P. 1,479,833 of Jan. 8, 1924. 
(Appl. April 6, 1922.) 

Heavy oil is cracked by passing it into a distillation chamber, where 
it is mixed with vapours heated to the temperature required to produce 
conversion. The oil and vapour are passed through a helical chamber 
to insure good mixing, and then over a catalyst. After passing through 
another helical chamber the vapours are expanded and condensed under 
a desired pressure. T. A. 8. 


APPARATUS FOR CRACKING AND Distiumwe Ons.—J . G. Davidson, Asar. to 
C. H. Conner. U.8.P. 1,479,776 of Jan. 1, 1924. (Appl Jan. 26, 1983.) 


Process oF Mixi~c anwp Detiverrne Om anp CHLORIDE.— 


G. H. King, Assr. to Gulf Refining Co. U.8.P. 1,478,438 of Dec. 25, 
1923. (Appl. Nov. 12, 1921.) 


or Cracxine Ors. Cc. 
USP. 1,479,653 of den. 1, 1924. (Appl Oct. 24,1982.) 


Oil is rapidly circulated 
It is then passed into less constricted space, 


10n 
means 
Leated 
eated 
es not 
and 
inter- 
heavy 
assing 
wcking 
. 8. 
FROM 
» Gulf 
Lr One or more massive electrical resistances are suspended in a large 
tained body of oil contained in a still. Polyphase alternating current is supplied . 
ixture to the resistances. T. A. 8. 
ment, 
da Oil and aluminium chloride are mixed in a closed vessel connected 
a with that into which the mixture is to be delivered. By forcing into 
r the mixing chamber oil of the same character as that mixed with the 
ining aluminium chloride, the mixture is displaced and delivered at the 
required point. T. A. 8. 
loride 
ir this H. Conner. 
lifting 
. 8. 18 Cracked Dy suspending it latge resistances heaved by means of 
polyphase, alternating current. The carbon deposits on the resistances 
are periodically removed without taking the resistances from the still. 
Texas T.A.8. 
ARATUS FOR AND Metuop or Crackinc Hyprocarsons. F. E. Wellman, : 
which Assr. to The Kansas City Gasoline Co. U.S.P. 1,478,413 of Deo. 25, : 
npera- 1923. (Appl April 21, 1920.) 
p the 
| 
. 8. 


Dec. 25, 1923. (Appl. Sept. 17, 1917.) 


T. A. 8. 


Process or Treatine Hyprocarsons.—G. Egloff. U.S.P. 1,478,559 of 
Dec. 25, 1923. (Appl. Sept. 17, 1917.) 
Oil contained in a still is heated by external means to distillation 
Heating is continued by means of an electrical resistance 
contained in the body of the oil. A pressure of over 20 Ib. per sq. in. is 
maintained on the oil during treatment. y et | 


Lusricatinec Om anp Wax. 


Tae Exrraction or Muverat Ous wire Stiger. 
Helv. Chim. Acta, 1923, 6, 893-900. 


During investigation of the sludge-f tion of transformer oils 4 
number of oils were extracted with methyl alcohol and the extracts 

and extracted oils were submitted to the usual tests. The alcohol 
aoe contained unsaturated cyclic bodies and, on oxidation with 
sodium peroxide products of high acidity were obtained. Considerable 

formation was observed with the extracted oils when heated at 
112° in the presence of copper. T. A. 8. 


Tue Sotvent-Inpex or Rerraction Metnop or DETERMINING IN Wax. 
R. E. Wilson and R. E. Wilkin. 


The report describes a method developed in the laboratories of the 
Standard Oil Co. (Indiana) for determining the oil content of paraffin 
wax. The wax (5 gr.) is dissolved in 75 c.cm. of ethylene dichloride 
cooled to 0°F., and filtered in Holde’s apparatus or any other cooled 
filtering apparatus. The precipitate is washed with 75 c.cm. of ethylene 
dichloride, the washings and filtrate are bulked and evaporated. The 
wax in the residue is determined by i 


EXPERIMENTS IN THE LUBRICATION OF ComMERCIAL VEHICLE ENGINES. 
—H. D. Nickinson. Automobile Engineer. XIV. 1924. 


six months. (Distances run varied from 10,456 to 24,678 miles.) Seve 
oils differing widely in quality and price were used. One oil contained 
deflocculated graphite, and another was a compounded oil containing ! 
per cent. of fatty oil. The other five were straight mineral oils. Nev 
or recently overhauled engines were used for the tests. The oil sump 
were filled to the correct level at the start, make-up oil being added 
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carbon is allowed to settle out. After the removal of carbon the oil is = 
again passed through the tube system and the cracked products ar. e 
removed as vapour. T. A. 8, o 
Process or Treatinc Hyprocarsons.—G. Egloff. U.8.P. 1,478,559 of - 
generally required. A determination of the index of refraction of t 
solution enables the percentage of oil present to be made by mean 
prepared curves. The method gives satisfactory checks on Mid-O 
tinent waxes, but requires further examination with wax and oil mi 
from other crudes. The press method of determining the oil in we 
adversely criticised. T. A. § 
: The author records at length some observations made on the lub 
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required. The oil sumps were never drained out during the run. Charts 
are given showing the variation in specific gravity, flash point, viscosity, 
and acidity of the oils during the run. Interesting observations are made 
on crank-case or fuel dilution of lubricating oil. At the end of the test 
the engines were dismantled and examined for wear and carbon deposits. 
The weight of the latter is given in certain cases. Numerical ratio 
between the weights of carbon deposits and the Conradson carbon 
values for the oils cannot be traced. Cylinder wear, oil and petrol con- 
sumptions are tabulated. Cylinder wear and petrol consumption varied 
but little with the different lubricants. Oil consumption showed con- 
siderable variation. The author does not place much reliance on the oil 
consumption figures, for in one case they do not approximate to those 
obtained in fleet operation in eighty vehicles. The results of the tests 
show that the cheapest oil has done the job as satisfactorily as the most 
expensive oil. R. W. L. C. 
Srectiric Heats or Lusricatine Ors.—H. L. Leslie & J. C. Geniesse. 
The specific heats of six typical lubricating oils have been measured 
and found to increase 35-40 per cent. between 100°F. and 290°F. Lack 
of definite knowledge prevents any conclusions being drawn from the 
facts with regard to the association or dissociation of oil molecules. It 
is suggested that an investigation of the relationship between 
heat, viscosity, lubricating value, might yield results of value in the 
selection of oils, T. A: 8. 


Exvtsions AND MEeTHop or Prepraration.—P. M. Travis and C. A. Glabau. 
E. P. 195,033 of June 23, 1922. Conv. (U.S.) March 17, 1922. 


A mixture of 40 parts mineral oil, 59°5 parts water, and 0°5 part sodium 


oleate are agitated for 10 minutes and then forced through @ homo- 


permanent emulsion suitable for use as a lubricant. 


IMPROVEMENTS IN THE MANUFACTURE OF LuUBRICANTs.—Plausons, Ltd. 
E.P. 208,267 of Sept. 29, 1922. 
Lubricants containing solid particles—e.g., graphite—are obtained 
by treating graphite mixed with mineral oil, in the presence of suitable 
dispersators, in a colloid mill. Suitable dispersators are fatty acids, 


(2 parts) for 5-10 minutes in a colloid mill running at 12,000 r.p.m. a 


Iuprovep APPARATUS FOR SWEATING OR CRYSTALLISING PARAFFIN OR 
oTrHeR Wax.—The Burmah Oil Co., H. L. Allan & J. Moore. E.P. 
208,195 of Sept. 15, 1922. 
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oa parts) is mixed with mineral oil (400 parts) containing arachidic acid 
d-Con- 
| made . 
wax is 
— The apparatus consists of a number of superposed and spaced hori- 
zontal plate cells through which a heating or cooling medium may be 
abrics- circulated. The spaces between the cells form wax and oil chambers, 
iods of having gauze floors supported on radial wooden strips. The apparatus 
Seven is enclosed in a heat-insulated shell. The wax chambers are charged 
tained with wax and the cooling water circulating in the cells is reduced in 
ning ? temperature, so that slow crystallisation takes place. When the desired 
New amount of crystallisation has been produced the drain cocks are opened 
ry and the temperature of the circulating water raised until the desired 


Composrrz Lusricants.—D. K. Dodge. U.S.P. 1,477,635 of Dec. 18, 1923, 
(Appl. July 11, 1922.) 


Castor oil is distilled until about 6°5 per cent., comprising the acids 
residue is air blown until « 


Coat SHALE AND ASPHALT. 


Tue Desrravetive or Or. SHatz.—R. J. G. Stewart & J. 
Trenchard. Quarterly of the Colorado School of Mines, 1923, 18, No. 3. 


After a general resumé of the history of 
hod 


therein a 


the percentage of unsaturated hydrocar 
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a amount of sweating has taken place. The sweated scale is then melted 
out. The better control of the cooling and heating operations enables 
a better product in larger yield to be obtained than in any other 
apparatus. T. A. 8. 
point of rapid = 
lubricants are then added. T. A. 8. 
a 
The authors have made a study of retorting problems such as (1) the 
effect of heat and rate of heating of shales ; (2) size of shale ; (3) effect 
of pressure and vacuum; and (4) quality of oil produced from shale, 
is given of the laboratory 
retort used by the authors. This consisted of an 8-inch brass cylinder 
21 inches long, wound with nichrome wire in such a way as to obtain 
even heating by electric current throughout its length, and efficiently 
; lagged to prevent loss of heat. The retort is rotated mechanically, and 
is supplied at either end with pipes through stuffing boxes for removing 
oil vapours and holding the pyrometer. The condenser consisted of s 
series of water-cooled U-tubes connected together and furnished with 
q draw-off cocks at the base of each “U.” The shale is crushed to three 
different sizes, and with each the rate of temperature rise ; duration of 
heating and maximum temperature reached were varied in order to 
: study their effects on the total yield of oil produced ; the percentage of 
unsaturated hydrocarbons formed, and the economic value of the result 
as whole. The conclusions arrived at are :—({1) That for similar rates 
: of temperature rise there is an earlier and more rapid production with 
smaller size of shale; (2) rapid heating to a maximum temperature 
i increases the yield and produces more oil on an economic basis ; (3) the 
yield increases with increase in size of shale and with early high tem- 
: ures ; (4) the greater bulk of the oil is produced below 600°F. ; (5) 
and with size of shale; an the use of vacuum on the retort causes 
f oil to come over earlier and not so rapidly, but it is longer in reaching 
oe the uneconomical rate of production. Vacuum, however, materially 
4 increases the percentage of unsaturated compounds and also the total 
yield. In order to prove that increased yield was due to size of shale 
: particles and not to extra richness, the large lumps were broken down ' 
to small mesh and retorted. A decrease of yield was again found with § 
diminution in size of the particles, thus refuting Gavin's contention that 
the poorer parts of the shale crush easier, and hence account for the 
emailer yield of oil. PF. G, P. R. 
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elted Specirications.—U.8. Bureau of Standards—Simplified 
ables Recommendation No. 4. Chem. Met. Eng., 1923, 29, No. 27, 1189. 
other Owing to the multiplicity and non-uniformity of specification require- 
8. ments for asphalt for road-making a joint conference of manufacturers 
and the Bureau of Standards recommended that for construction of 
1923, 
limits are to be 25 to 30, 30 to 40, 
; 40 to 50, 50 to 60, 60 to 70, 85 to 100, 100 to 120, 120 to 150, and 150 
acids to 200. For joint filler for various types of construction the 
til limits are to be from 30 to 50, 50 to 60, 60 to 70, and 85 to 100. 
re F. G. P. R. 
foupirmep Or, Fuer.—R. Illeman. E.P. 206,889 of July 12, 1922. 
Oils, such as mineral, animal, vegetable or fish oils, waxes or bituminous 
substances are incorporated with peat. Black peat containing about 
75 per cent. of water is ground and about 25 per cent. of oil, calculated 
on the wet peat, is added. The pasty mass can be briquetted, and on 
, tegrating, and is suitable for use under boilers or domestic stoves. 
lo. 3. T. A 8. 
|) the 
ofiect Process ror Om From Non-CoKING 
shale. Coats.—H. Edwards & G. Young. E.P. 207,073 of Jan. 9, 1923. 
di the The process is a modification of E.P. 153,663, and gives increased 
atory yields of condensable oils and ammonia. 
btain 
ently 
» and 
oving 


2, 


be removed from the distillation chamber. The 
distillation chamber is so controlled that complete distillation of the 
material takes place at the lowest possible temperature. When desired, 
the operation may be carried out in superheated steam. T. A. &. 


er to 

ge of PROVEMENTS IN OR RELATING TO APPARATUS FoR ExTRacTiInG On FROM 
result SHALE AND THE LIKE.—S.E. Co., Assrs. of G. W. Wallace & D. J. L. 
— Davis. E.P. 204,335 of Sept. 20, 1923. 

atun The invention relates to shale retorts, particularly those 

3) the 


to allow of the discharge of the spent shale from the retort. The 
bottom closure is mounted on track wheels and the bottom of the retort 
arranged that all portions of the closure move out of contact with it 
simultaneously, thereby minimising friction. T. A. 8. 


APPARATUS FOR DisTiLLInc Hyprocarsons.—C. W. Thompson. U.S.P. 
1,475,901 of Nov. 27, 1923. (Appl. Jan. 27, 1922.) 


The material to be distilled is fed to a conveyor, which passes it 
through an externally heated, horizontal retort. A number of ports are 
provided in the upper portion of the distillation chamber for the removal 


The bottom closure of the retort consists of an oil receptacle and a 
superposed grate, the whole making an air-tight fit over the bottom of 
the retort and capable of being bodily moved when distillation is finished 
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of volatile matter. The diameter of the conveyor is increased where it 
passes through the distillation chamber. TAS 


Coxe Oven.—T. von Bauer & B. Zwillinge. U.S.P. 1,478,419 
of Deo. 25, 1923. (Appl. March 3, 1921.) 

The floor of an elongated oven, adapted to receive the charge in 
horizontal layer, is formed of a plurality of combustion fuss for hediine 
the oven. Cross channels at both ends of the oven communicate with 
the said flues, and means are provided for supplying both air and gas 
to the flues and cross channels. T. AS 


Furnace.—C. V. McIntyre. U.S.P. 

Destructive distillation is carried out in a stationary retort fitted 
with means for agitating and breaking up the material to be distilled 
Means are also provided for injecting a fluid into the retort at distributed 
points along a portion of the retort wall normally covered by th 
material being distilled. T. A. 8 


Apparatus FoR TREATING HyDROCARBON-CONTAINING MaTERIALs.—C, P. 
Bowie & M. J. Gavin. U.S.P. 1,480,045 of Jan. 8, 1924. (Appl 
June 1, 1922.) 

The retort consists of a circular heating hearth with a conduit for the 
discharge of spent material at the periphery. The material to be distilled 
is fed into the centre of the hearth and caused to travel outwards by 
means of revolving disc-rabbles. The heating is arranged so that the 

temperature increases in passing from the centre to the circumference of 

the hearth. T. A. 8 
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Om Watt Toor.—W. P. Stampfli. U.S. Pat. 1,475,456. Petr. Age 18, (2), 70. 
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Engin. Co. U.S. Pat. 1,473,606. Petr. "Age 12, (12), 72. 
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Wett-prittme Ric.—R. H. Ramsey. U.S. Pat. 1,470,329. 
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U.S. Pat. 1,476,935. 
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A Froatine Roor ror Om Tanxs.—L. Schmidt. U.S, Bureau Mines Repts, 
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Tank Cans.—J. W. Lewis. Petr. World (Los Angeles) 8, (Dec.), 70. 

A Goop 3,000,000 Barrer Om Resznvor.—Peir. 
World (Los Angeles) 8, (Dec.), 52. 
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J. Soc. Chem. Ind. 48, 8210. 


Loapinc anp Discuarce System ror Om Tanxers.—0O. H. G. 
Steed. "Us. Pat. 1,478,925. Petr. Age 18, (3), 78. 
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Fractionatina Perrotzum.—E. H. Leslie. Oil News (U.S.A.) 11, (18), 11. 
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Rermvery Orrration Prostems.—R. L. Walde. Oil and Gas J. 22, (23), 66. 
Chem. Abstr. 18, 163. 
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Somz Processes anp or Various Mrruops.—F. B. 
Koontz. Nat. Petr. News 15, (41), 28. Chem. Abstr. 18, 164. 
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GENERAL. 


whilst the light gases are highly saturated with H,S, which is removed in 
wet scrubbers before storing the gas. Steam in the stills helps to remove 
some impurities. The most important point in refining the naphtha 
fractions is that the distillates should not be treated when fresh, especially 
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93 a 
423, 461, 
Compt. 
THe Most ovr or Mexican Crupe. (Parr Il.) F. N. Williams, 
Refiner and Natural Gasoline Manufacturer. 1924, 3. No. 2, 15-28. = 
(Part I., Journ. Inst. Petr. Techn., 10, 41, p. 38 a.) 
LANT.— The first article dealt with the distillation and analysis of the oil ; the 
present deals with refining. In purifying with sulphuric acid colloidal 
TION. — colouring matter, nitrogen, sulphur and oxygen compounds are partially 
’ removed. The distillates contain sulphur in different combinations, 
United the cracked portions from the re-running of the gas oil and heavier ; 
fractions. Before treatment these naphthas should be allowed to age 
NCERY. in order that the resinous matter may have time to coagulate and pre- i 
‘ cipitate. If this is not done very heavy treatment with sulphuric acid 
and redistillation is necessary, and even then sulphonated hydrocarbons 
distil over and the gasoline soon goes off colour and deposits a resinous ; 
material. Excessive losses also take place owing to the prolonged 
agitation necessary, and also on account of polymerisation of light 
unsaturated hydrocarbons to high boiling compounds. After suitable 
~~ ageing the naphtha is treated with 2°5 lbs. sulphuric acid per barrel, 
1. and after washing with water is agitated with once used Doctor solution | 
and flowers of sulphur followed by half a gallon per barrel cf fresh Doctor 
Abstr, with 40 Ibs. of sulphur. A final water wash completes the operation. 
The kerosene fraction requires very heavy treatment with acid to obtain 
burning oil, 20 lbs. of fuming sulphuric acid per barrel being 
r the first wash, followed by 16 Ibs. of 66° Bé acid and water . 
cr” treatment. Even so, the deposit on lamp chimneys is 
can only be cured by further distillation and subsequent : 
tration fuller’s earth. Kerosene from the steam still naphtha 
bottoms is improved in yield from 65 to 95 per cent. by redistilling over : 
2 per cent. of 30° Bé caustic soda solution, which also enables the acid 
treatment to be reduced from 15 to 10 Ibs. per barrel. The heavy oil 
and paraffin fraction should be treated with acid before pressing, in — 
order to lighten the work of the presses ; 6-8 lbs. of 60° acid per barrel 
is given, and after settling the oil is transferred to a washer with the 
cone already filled with water. This procedure prevents fine acid sludge 
from sticking to the cone. The water is drawn off and the oil now 
sprayed with warm water at 100°-120° F., and allowed to stand an hour 
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before drawing off. Neutralisation is done with °25 gallons of 6° Ry 
caustic soda per barrel, and treatment completed with a water wash at 
160° F. Red lubricating oils are first treated with 5 Ib. of 66° acid per 
barrel for drying purposes, and a long settling of 4 to 6 hours is n 
before drawing off sludge; 6 Ib. of acid is next given and the 
broken out with water. The oil is then transferred to another washer 
and neutralised with 3° Bé caustic soda, which is added when half the 
oil has been transferred. Soap solution is sometimes added to prevent 
emulsification, and in this case hot water is added and live steam applied 
until the proper reaction is noted. After settling the oil is air blown 
until bright. Silica gel has been successfully employed for refining 
Mexican naphthas, the sulphur content being in some cases reduced to 
0-005 per cent. Certain types of fuller’s earth also give good results, a 
good coloured lubricating oil being obtained by the application of 1 ton 
of earth to 4 tons of oil. The yields from Mexican crude without the 
use of cracking stills is as follows :—Gasoline 18-4 per cent., kerosene 
7-5 per cent., gas oil 51-1 per cent., coke 16-1 per cent., gas and loss 68 
per cent. With cracking stills the yields are :—Gasoline straight 18-4 
per cent., cracked 21-5 per cent, kerosene 7:5 per cent., fuel oil 26-1 per 
cent., coke 16-2 per cent., gas and loss 10-4 per cent. Mexican gas oil 
compares favourably with Mid-Continent gas oil for making carburetted 
water gas. The fuel oil, being very heavy, contains more B.T.U. per 
gallon than most. It should be heated to vaporising point when bei 
used in order to obtain the full heating value. Many tables of distilla. 
tions, gravities, ete., are included in the original paper. F. G. P. R. 


Perroteum as A Cuemicat Raw Mareriat.—B, T. Brooks. Journ, Ind. 
Eng. Chem. Vol. 16, 2, pp. 185-9. 

The paper gives a general survey of organic chemistry as applied to 
petroleum, discusses the many problems, and outlines the possibilities 
that may be expected from petroleum as a raw material. Although 
considerable research work has been done in connection with refinery 


lighter fractions reveal the complexity of the many different crudes, and 
in conjunction with the tedious method of fractional distillation the 
author advocates synthesis particularly of the isomer compounds of 
which so little is known. The study of the unsaturated hydrocarbon 
in general is one of pressing importance having regard to their presence 


| 
practice, the purely chemical side has received little attention a 
compared with coal tar and other organic industries. This in the 
opinion of the author is due partly to the fact that most of the useful 
products exist in the crude and are not treated as raw material for 
chemical action, and for the more potent reason that there is a lack of 
systematic knowledge of the non-benzenoid hydrocarbons. Such work 
is admittedly full of great difficulties, but the importance of the petroleum 
industry should make it worth while, apart from the academic knowledge 
to be gained. The isolation of those hydrocarbons composing th Es 
: undesirable properties of these products are not due to unsaturated 
compounds as is generally supposed, and Dunstan and Thole have 
shown that such hydrocarbons are of value in lubricating oil. Further, 
that sulphuric acid may not always be regarded as a useful refining 
agent. Hypochlorous acid and liquid sulphur dioxide are instanced a 
more useful agents and also are a means of producing alcohols and other 
commercially useful products. The preparation of chlorhydrins from 
petroleum has been accomplished, and the reaction of nitroso chloride 


8. B. 


Tae INTERFACIAL TENSION BETWEEN PeTRoLEUM Propucts anp WATER.— 
E. M. Johansen, Ind. Eng. Chem., 16, 2, pp. 132-4. 
The author has made a large number of interfacial tension deter- 


| 


the case 
this con- 


con 
trace of organic acid will show a much lower value than the same 
i the acid, the difference being even more marked when dilute 


Emprre Or: Procress or Sanawak.—Hon. T. G. Cochrane, Journ. 
Roy. Soc. Arts, LXII., 3723, pp. 308-319, 1924. 
i plification of “ Sarawak, its resources and trade,” 
(Royal Soc. Arte, April 
leum 


in a primitive way by the nati 
the bituminous residue for 
Saxon Petroleum Company obtained a 
Sarawak—Sir Charles Brooke—and had the 

unsymme' an 
that 10,000 tons of fuel oil should 
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of 6° in ucing ketones opens up many possibilities of new products. 
acid per kerosene and resins from the gumming constituents of solvent spirits. 
ecessary Even those impurities occurring a6 minor constituents, which at present 
© sludge are regarded as @ nuisance—e.g., nitrogen and sulphur compounds—may . 
> washer find useful application, ichthyol having been prepared from sulphonated 8 
half the shale oil. a 
prevent ‘ 
applied 
r blown 
refining 
luced to minations between various products and water, and shows how this 
sults, little used constant can often give valuable information. The drop 
of 1 ton method was used in these experiments, at first with a Donnan pipette, 
out the then later with two different types of apparatus devised by the author 
kerosene for use with transparent and non-transparent oils respectively. The 
loss 6 8 first consisted of two super-imposed bulbs connected by a capillary tube, 
tht 18-4 the upper bulb containing water and the lower bulb the oil. The lower 
26-1 per plane of the capillary tube is carefully determined and the water allowed 
| gas oil to drop through the oil at a definite slow rate by means of a stop-cock : 
niretted attached to the upper bulb. When a measurable quantity of water has 
U. per collected in the lower bulb it is drawn into a graduated receiver and the 
n. being average volume per drop calculated. The second apparatus 
distilla. somewhat similar design but thet. the drops of 
P. R. through the water by means of applied suction and the volume 

drop ascertained as before. Both types were oo 
m. Ind. temperature eontrol. The interfacial tension between a 
ibilities of those oils containing a water soluble constituent. It is in 
though nection that the interfacial value showed the effect of minute 
jon as 
in the 
» useful alkali is used instead of water. The method was also successful in 3 
rial for detecting xylene in an oil when the quantity was too small for ordinary 
lack of methods. Interfacial tension is found useful in problems of lubrication, 
h work emulsions, the refining of oils with acid and the crystallisation of wax, 7 
roleum and likely to find a much wider scope of employment. 8. B. 
w ledge 
ng the 
es, and 
on the 
nds of 
arbons 
Fosemnee reached 560,000 tons, being second only to Burma, which is the largest 
Of the producer within the British Empire. Oil seepages were known for years 
urated in the neighbourhood of the Baram and Miri rivers, and were exploited 
> have raw oil for lighting and . 
arther, uts. In 1904 the Anglo- 
pfining ion from the Rajah of 
ced a ground examined geo- 
| other istence at Miri of a dome- 
) from the concession stipulated 
uloride Id in store at Miri for the : 


and the production was 5635 tons, but a distillery was 
from old steel drums and benzine of 0-760 sp. gr., kerosene 
@ fuel oil of 0-900 sp. gr. was produced for local use. In 1913 no 
were opened in the Miri field itself, but in a 
came in at 1402 feet with 80-100 tons a day. On 
first shipment of oil was made in two lighters. 
producers were struck, but the production reached 
the first attempt was made to lay 
a submarine pipe-line for loading tankers. 


available during the war to remove the light distillates these were pumped 
back into the ground down old wells to the extent of 30,000 tons, of 
which it is estimated that 14,000 were recovered in 1919. At the end 
of 1915 the old 6-inch submarine pipe line was in such bad condition that it 
was decided to lay a new 8-inch line, which was done at Lutong, seven 
miles away, being the nearest available stretch of level ground for 
construction. The line was 11,750 feet long and was successfully 
launched without accident. During 1919, 1920, 1921, 1922 and 1923 
production showed increases over the preceding years of 13,000, 60,000, 
58,000, 204,000 and 150,000 tons respectively. Geological data now 
at hand show that three anticlines exist, with a N.E.—S.W. strike, more 
or less in echelon. All recent wells vary from 1000 to 2000 feet, but at 
Pujut a shallow field of 300-400 feet yields natural fuel oil with no 
constituents boiling below 200°C. Wells in the Miri field have generally 
@ long life with a slow fall off in production after the first year. The 
present refinery at Lutong comprises two Trumble units handling 1500 
tons per day. The properties of Sarawak crude were described by Mr. J. 
Kewley (Journ. Inst. Petr. Techn., 10, 41, pp. 42-50). The sea loading 
lines are the longest in the world and are as follows :—No. 1, 11,750 feet 
(launched 1916); No. 2, 13,000 feet (launched 1919); No. 3, 14,500 feet 
(launched 1921); and No. 4, 14,510 feet (launched 1923). The whole 
pipe is first put together on trolleys running on a light railway. The 
pipe is then coated with bitumastic, wrapped with felt and lengths of 
palm bound on by wire rope, all well coated with bitumen. The sea end 
is then attached by hausers to tugs, which drag the whole train out to 
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4 sole use of the Navy of Great Britain or her colonies, a very wise and 
patriotic measure. In February, 1910, the location of the first well was 
decided, and in March Mr. McAlpine commenced getting together 
materials and labour for drilling. This work was very difficult, owing 
to the remote position of Miri, the bad coast, and a very shallow bar at 
the mouth of the river. However, in six months all material had been 
; landed without mishap. The first site was located a mile from the 
landing place and 260 feet above sea-level, and two months after drilling 
; commenced oil was struck at 447 feet with a production of 4 tons per 
! day. Owing to stormy weather and the non-arrival of the usual steamer, 
Mr. Souter volunteered to walk 90 miles to a cable station to get the 
Er news home. A second well was commenced in 1911, and during thet 
year production was about 260 tons. In 1912 drilling was only mode. 
low tide a pipe 13,500 feet long was required, and this had to be floated 
out in three sections, since no level ground of this length existed on 
which to construct the pipe. Owing to a sudden gale during the floating 
out operation only two sections were in place and had to be sunk, but in 
spite of only 18 feet of water at the sea end and frequent breakages of 
the flexible hose 22,753 tons of oil was loaded into tankers during the 
ee year. In 1916 a Trumble topping plant of 500 tons a day capacity was 
installed for the production of Navy fuel oil, but as no tankers were 


of the pipe and 


Pa runway takes many months, but the actual launching less than an hour. 
sea Flexible hose 120 feet in length connects the sea end with the tankers, 
mm. the 115 of which were loaded without mishap during 1923. The rate of 


fae Tazony or Emutsirication.—P. Finkle, H. D. 
Hildebrand. J. Amer. Chem. Soc., 1923, 45, No. 12, 27 


requires a suitable third substance to stabilise it, but so far no altogether 
satisfactory method is known by which to predict the relative powers of 


floated 

ted on 

oating 

but in then elaborate an hypothesis of their own to account for the behaviour 
ges of of all emulsifying agents. Rayleigh showed that a film is stabilised by 
1g the the addition of some substance which by virtue of high adsorption at 


the surface greatly lowers the surface tension. Thus soap stabilises the 


} Wane water films between bubbles in soapsuds, as well as promoting a stable 
um ped water-oil emulsion. A difficulty, however, arises when considering the 
ns, of soaps of the alkalis compared with those of the heavier metals, since 
e end adsorption and lowering of the interfacial tension occur in both cases, 
that it and either an oil or a water film might be stabilised. Bancroft considers 
core, that the enclosing liquid will be the one in which the emulsifying agent 
d for is the more soluble, since the surface tension on that side of the film will 
sfully thereby be lowered and the film will tend to curve towards and enclose 
1923 the other liquid. Langmuir has, however, proved that the emulsifying 
0,000, agent may form films at the interface one molecule thick, and 
aey therefore it is difficult to imagine different tensions on the two surfaces 
ar age of an interface. The general rule that the external phase is the one that 
nat af is the best solvent for the emulsifier is, however, undoubtedly true in 
h no most cases. Bhatnagar gives, from experimental data, the rule that 
rally “all emulsifying agents having an excess of negative ions adsorbed on 
The them and wetted by water will yield oil-in-water emulsions, while those 
1500 having an excess of adsorbed positive ions and wetted by oil give water- 
ir. J. in-oil emulsions.”” Langmuir suggested that the direction of curvature 
t~ of the interface was due to the orientation of the molecules therein, 
an which also affords an explanation of the mechanism by which colloids 


are formed. Thus oleic acid molecules covering water containing 
spots, thes dually in the form bulge downwards in 
spots, so that it finally detaches itee! the form of particles, the outer 
surface consisting of COOH groups with th adsorbed OH, and the innor of 
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. sea at an average pace of just over 3 knots per hour. The total weight 

= of the whole line ready for launching was 230 tons. Very elaborate pre- 

an cautions are taken for keeping the line straight, and signals and telephones 

“rilling FF and 140 tons of benzine per hour. ‘The total oil thus loaded in 1923 was 

per 530,000 tons. The European staff now numbers 133, with 190 senior 

t the Asiatic staff and 3252 coolies. Miri iteelf is no longer a primitive native 

a village but possesses all the refinements of Western civilisation. 

F. G. P. 
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rtherly To disperse one liquid in another in the form of an emulsion requires 

y. On the doing of work upon the system equal to the product of the inter- 

ghters. facial tension multiplied by the increase in surface. An emulsion of 

rr. two pure incompletely miscible liquids is therefore always unstable and 
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the difference in size between the two ends of the molecules. This 
theory can be tested with soaps and two liquids, water and one having 4 
low polarity such as benzene, where the interfacial film would probably be 
but one molecule thick, having the non-polar hydrocarbon chain in the 
benzene and the polar metallic end in the water. If both ends arm 
packed as close as possible it is obvious that the film will curve towards 
that end of the molecule having the smaller volume, as would be 
exemplified by a row of tadpoles lying head to head and tail to tail, 
where the tails would form the concave side of the curve. Thus the 
direction and degree of curvature should vary with the atomic volume 
of the metal and with the number of hydrocarbon chains attached 
thereto—i.e., with the valency. The following elements Csa, K, Na, 
Ag, Ca, Mg, Zn, Al and Fe in the form of their stearates and oleates were 
employed for testing the theory, it being expected that the larger the 
size of the metallic atoms the greater would be the curvature of the film, 
and consequently the more stable the emulsion. The soaps of Cs, K, 
Na, Ag, being more soluble in water than benzene, will form emulsions 
of oil in water, the stability of which should be in the same order as their 
atomic volumes, which are 70-6, 45-3, 22-9 and 10-3. The divalent 
metals Ca, Mg and Zn should have much less ability to emulsify oil in 
water with atomic volumes 12-6, 7-0 and 4-6, whilst the trivalent Al 


8 weeks, Na—6 weeks, Ca—l hour, Mg—2 days, Zn—24 days, Al—7 
days, Fe—10 days; whilst the size of the drops measured under the 
microscope was found to be smallest with Cs soap, and increased with 
decrease in the atomic volume of the soap employed. A theory is also 
The powder must be at the interface and be wetted by 

i _will wet the 


the tendoncy of tho interface fo contrac will enue 
direction of the ~~ poorly wetting 


Mernop or Decreasinc Evaporation Losszs or Prrrotzum.—J. H. 
Wiggins. U.S. Bureau of Mines, Bulletin 319, °7923. (cf. J. 1922, 3%, 
547-648). 

Under present conditions in the Mid-Continental field 6-5 per cent. of 
the oil produced is lost by evaporation ; 3-5 per cent. on the lease, and 


and Fe—atomic volumes 3-4 and 2-3—being more soluble in benzene 
than in water will form water in oil emulsions. The relative size of the 
drops formed should also vary inversely with the atomic volumes of 
the metals, according to the packing theory above. All this was proved 

the ther, so hat the particles will be drawn more largely into | 
fill the interface 
it to bend in the 
h thus will become 
of contact which 
. the interface makes with a solid particle it should be possible to 
predict whether the solid is capable of forming a stable emulsion, 
and if so which liquid will be the dispersed phase. Unies 
the angle is 90°, in which case no emulsion will be formed, the 
interface will be on one side or the other of the points of contact of the 
: particles, and its tension will cause the film to be concave on that side on 
which the angle of contact between the interface and the particle is the 
greater. This was confirmed by a microscopic examination of an 
emulsion of water in benzene stabilised by lamp-black. It is suggested 
: that the same theory explains the Bancroft rule that a colloid emulsifier 
; causes the phase in which it is soluble to be external. F. G. P. R. 
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3 per cent. in transportation. In experiments conducted on @ lease at 
Oklahoma, with a volatile crude oil of about 40°B., during five days 


i being 
relieved by an automatic pressure regulator, the loss was 2-03 per cent. 
The losses in the above tanks while standing full for five days were 
4-0 per cent., 1-26 per cent. and 0-79 per cent. respectively. The loss in 
17 days from a so-called empty tank (containing 10 ins. to 18 ins. of oil) 
was, for the open tank mentioned, 8-4 per cent., and for the third “ small 
vent " tank 6-0 per cent. The fraction so lost from the open tank was 
much less volatile than that from the small vent tank. The same 
when passed through a flow tank lost 2-3 per cent., and subsequently 
filling (1-1 to 1-9 days), 1-42 per cent. from open tank, 1:17 per 

from 4-in. vent tank, and 0-10 per cent from the third tank, made still 
The loss on standing for 12 


barrel tank gas-tight is about $450. The losses in above experimen’ 
were calculated from the gravity and distillation tests of the oil. In 
further experiments on a lease producing 265 barrels of 34-9°B. oil daily 
4-44 per cent. was lost with the ordinary tank equipment, and only 
0-58 per cent. with gas-tight equipment. In another case an i 

stock tank of 250 barrels capacity was filled during 20 days with a loss of 
91 per cent., and an increase in gravity of 3-4°B. An installation for 
gas-tight handling of crude oil consists of a 1000-barrel steel flow tank, 
kept at a pressure of 6 oz. per sq. in. above atmosphere, from which gas 
is taken by a 10-in. pipe to a gasoline compression plant. The stock 
tank is kept under a vacuum of | in. of mercury, and also connected with 
gasoline plant. The gasoline plant serves several units of one or more 
wells. The amount of gasoline evaporated and recovered varied almost 
proportionally with the atmospheric temperature. By this system, in 
summer, some 5 per cent. is taken out of the crude and recovered as 
gasoline, and the loss in pipe-line transport is kept down. When the 
crude contains emulsified water, and is heated in a dehydration tank, a 
condensation plant may be installed to recover the evaporated gasoline. 
In such a case gasoline amounting to 1-36 per cent. on the crude was 
recovered. Trunk-line losses in gathering tanks are caused by the 


influenced by the painting in different colours of the tanks, as a white- 
painted tank kept the oil 8°F. cooler than that in a black-painted tank 
in summer. The best insulation proved to be little more valuable in this 
respect than white paint. It has been proposed to use floating roofs to _ 
tanks to prevent the contact of air with the oil, but such have not been 
tried on a large scale. Details of methods of sampling and testing are 
given, with numerous diagrams and illustrations. It is considered that 
an installation of tight tanks should pay for itself in about 100 days. 
The retaining of the light fractions in the oil at the leases increases the 
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aving a 
ably be filling into a tank with sheet steel roof, open 18-in. manhole, and. two 
} an the open 8-in. gauge holes there was a loss of 5-97 per cent. In filling into a 
ids are tank with similar roof, the seams packed with gaskets, and a 4-in. vent 
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liability to loss in pipe-line transport, as then a lighter product is dealt 

with ; whereas the installation of a gasoline plant leads to the recovery 

of « valuable product and leaves no greater liability to loss in transport 
H. M. 


Tue Apsorrrion or Binary Mixtures sy ANIMAL CHARCOAL AND 4 
Comparative Strupy or THE ApsorpTive Powrr oF Dirrereyr 
Varieties or Cuarcoat.—N. A. Yajnik and T. C. Rana. J. Physical 
Chem., 1924, 28, No. 3, 267-278. 


Although this work was not carried out on oils the scientific study of 
adsorptive materials and the mechanism of filtration is of such importance 
to the oil industry that any contribution to this subject is of interest to 
those engaged in the study of oils. Up to the present the investigation 
of the adsorption of mixtures has been practically neglected, nearly all 
work having been confined to single substances in solution. Pure 
animal charcoal was washed with a mixture of HCl and HNO, and 
freed from acid by washing in distilled water. It was then dried, 
powdered and sieved to a uniform mesh. The chlorides of Na, K, Li, 
Mg, Ba, and Ca as well as KOH, NaOH, HCl, HNO, (COOH),, Na,C0, 
were employed in the adsorption experiments, which consisted of 
agitating 2 gms. of charcoal with 25 c.c. tam Gs 
above compounds for 20 minutes. Estimations of the concentration of 
the solution before (C,) and after (C,) treatment gave the amount 
adsorbed (A), the relative adsorption being obtained from the formula 
(Ax 100)/C,. The effect of temperature changes was first studied at 
25°, 50°, 75° and 100° C. and found to be extremely small, with slight 
increase of adsorption with rise in temperature, but of so small a degree 
as to render the use of a thermostat unnecessary during the progress of 
the work. Change in concentration of single solutions, however, had a 
marked effect on adsorption. With increase in dilution the relative 
adsorption increases, but at high concentrations the absolute amount 
adsorbed is greater than at lower concentrations. The chemical nature 
of the substance in solution has some effect on adsorption, the chiorides 
of Na, K, Li, Mg—which all belong to the same periodic group—having 
lower adsorption values than SrCl, or CaCl, In the study of binary 
mixtures it was found that the presence of a foreign substance may have 
no effect on the adsorption of another substance, therefore, adsorption 
depends very little on ionisation of a substance. On the other hand the 
presence of a second substance may either decrease or increase the 
adsorption of the first compound, or one may increase at the expense of 
the other. Adsorption of mixtures, therefore, does not appear to 
follow any general rule and the effect of one constituent on another 
cannot be predicted. Adsorption by wood charcoal equals and at times 
exceeds that of animal charcoal. With a few exceptions the adsorption 
numbers of a series of compounds with different charcoals can be 
arranged in the same order, showing that adsorption depends to some 
extent on the chemical properties of substances. Charcoals vary in 
their adsorptive power, that from mulberry wood being superior to either 
Tate or acacia charcoal. F. G. P. R. 


Gasticut Roors Prevent Fire rrom Licutninc.—Nat. Petr. News, 1924, 
16. No. 5, 68. 


The advisory committee on fire protection of the American Petroleum 
Institute have come to the conclusion that tanks provided with gastight 
all-steel tops, with vents properly protected against transmission of 
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flame, need no further protection against lightning. Oil fires caused by 
lightning are almost always the result of ignition of vapours escaping 
from a leaky tank roof flashing back into the tank. Few instances are 
on record of lightning directly striking a tank. F. G. P. R. 


SoLIpIFICATION OF OrGaNntc Liquips.—A. B. Ray. U.8.P. 1,484,190. Feb. 
19, 1924. Application, November 8, 1921. 

Hydrocarbon liquids carrying gaseous substances are solidified by 
heating them under pressure and adding a small quantity of stearic acid. 
The stearic acid is saponified by the addition of a solution of alkali in a 
water-alcohol mixture and the mixture is then cooled. T. A. 8. 

Russtan Perroteum AND Inpustry Journat, 1923. Nos. 11, 12. 
—Programme for exploitation of petroleum in Baku region and general 
plan for the Petroleum industry in the Soviet Russia for next five years. 
By Smirnoff. Pp. 585-609. 

In his review Mr. Smirnoff forecasts the following quantities of petro- 
leum to be produced in the Baku districts, namely :—By the end of 1924, 
290,300,000 poods; in 1925, 370,700,000 poods; in 1926, 457,600,000 
poods; in 1927, 458,000,000 poods; in 1928, 495,000,000 poods. He 
divides the quality of the crude petroleum into four groups :— 

1. Heavy fuel. 
2. Light lubricating. 
3. Paraffin; kerosene. 
4. Light kerosene. 
In accordance to the quality of the various crude oils, Azneft* 


495 


It is expected in course of this year to have 285 boring rigs in operation 
and to bore 429,226 feet. Amongst the boring rigs 90 will be of the 
rotary type. The quality of the refined products to be received from the 
crude—the author calculates 15 per cent. in form of refined lubricating 
oil—5 per cent. of solar oil, and 30 per cent. lamp oil. 


Grozny Petroleum Region. 

The programme for that region is as follows :—For 1924, 96,000,000 ; 
1925, 108,000,000; 1926, 120,000,000; 1927, 135,000,000; 1928, 
160,000,000. 

From the above crude it is calculated that about 31,000,000 poods of 
motor spirit can be produced if the cracking methods will be applied. 

Other Petroleum Regions. 

Ural-Emba, Cuban-Black Sea, Fergana :—It is expected that only the 
Ural-Emba region will be developed with the following prospective 
production :—1924, 9,000,000; 1925, 11,000,000; 1926, 15,000,000 ; 
1927, 18,000,000 ; and 1928, 20,000,000 poods. P. D. 

* The Soviet Department for Petroleum. o* 
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Prosrectine ror Perroteum in Austratia.—E. C. Andrews. Econ. Geol, 
1924, 19, 157-168. 


The gold discoveries of 1851 attracted prospectors of all 


Boring in Tasmania has been fruitless, but a minute seepage 
Teported associated with Tasmanite and coal in the 


nucleus of Western Australia, and consists of (a) south-western nucleus ; 


(b) outer Archean zone; (c) inland plains of Eastern Australia; 
(d) plateaus of Eastern Australia. Archean rocks are closely folded. 
Much folding went on locally during the Palwozoic, since when move- 


is drawn between Australia and the petroliferous Malayan arcs, and 
the continental regions of India and South Africa with the “ Tethyan ¥ 
petroliferous arc to their North, and the conclusion is drawn that, in 
spite of the oil indications described, there is little hope of — 
petroleum in commercial quantities in Australia. W. G 


AND REFINING. 


Recovery or GasoLine From UnconpENsED Stitt Varours.—D. B. Dow. 
Nat. Petr. News, 1924, 16, No. 7, 53-7. 


Uncondensed gas passing through the condensers from crude oil 
‘sweet gas,” whilst that coming from tar stills 
or cracking stills is known as ‘‘sour gas." The former is all produced 
during distillation of the first 15 per cent. of the crude and when the 
naphtha fractions are re-run in the steam stills. Gas from these two 
sources can be led to a central absorption or compression plant wheres 
small vacuum is held. On some plants the gas is merely passed intos 
water-cooled header, which is sufficient to condense a considerable 
proportion of the possible total. Very little permanent gas is contained 
in “ sweet gas,” 90 per cent. being condensible, which equals 30 gallons 
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Nationalities 
ok to Australia. Their activities led to the discovery of mineral wealt) 
throughout the continent, but not of oil. This was not the fault of 
the prospectors. A great many samples of scums and decomposing 
organic matter have been, and are still being, mistaken for Seepages 
and sent for examination. Gas samples from numerous prospecting 
bores have almost always proved dry, Roma being an exception. So far 
as southern and eastern Australia are concerned, the conditions appear 
2) a to be similar to those of the Indian Peninsula. The little that is know 
i of the great north-western area suggests conditions similar to those of 
the eastern fields of the U.S.A. In New South Wales, out of hundreds 
of bores in Mesozoic and Paleozoic rocks, the Connamble Bore alone 
found a trace of oil. In the Tertiary of Victoria nothing has beep 
has bee 
River basin. in Queensiand the first Koma bore in encountered wet 
; gas at 3683 feet. In 1908 another well at 3700 feet brought in more than 
a million cubic feet of gas a day at 200-300 lbs. pressure. At Orallo, 
near Roma, Dr. Jensen considers conditions more favourable. Ip 
South Australia no results have been obtained. In the northern part 
of Western Australia solid bitumens have been found in association with 
carboniferous rocks, and Government geologists have considered the 
conditions sufficiently favourable to justify test wells at various points. 
: In Northern Territory prospecting has been unsuccessful. The Austra- 
lasian region appears to have been built outward from the Archean 
fresh water conditions. A marine fringe of Tertiaries occurs in the 
South. The Mesozoic and Cainozoic history of Australia differs widely 
from that of the oil-bearing zone of islands to the north. A parallel : 
| 
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per 100 cu. ft. of vapour. In practice an average of 7-8 gallons per 1000 
cu. ft. is obtained. Pressure cracking stills and tar stills give “ sour 
gas,” which contains a very much larger proportion of permanent gas 
and consequently less condensible vapour, @ barrel of gas oil on cracking 
distillation giving 160 cu. ft. of gas containing 2-8 gallons of condensible 
vapour per 1000 cu. ft., whilst a barrel of crude gave 52 cu. ft. of 

vapour on topping. On plants employing both forms of 
stills the total volume of gas will be much larger, but a lowering 
percentage of condensible vapour than on a topping plant. The 
gathering lines are also more complicated and care has to be exercised 
in designing in order that the distribution of the vacuum shall be 
equable. ‘Sour gas" must be scrubbed to remove sulphur and its 
compounds. The production of gasoline by the gas plants always 
increases in hot weather, but falls off in winter owing to the 
more efficient cooling that occurs in cold weather, as well as to 
lessened evaporation from storage tanks when these are connected to 
the recovery plant. One unusual example was a production of 6000 
gallons a day in summer, which fell to 500 gallons a day in winter. 
Three factors govern the gasoline content of uncondensed vapours—the 
nature of the still charge, the temperature of the stream leaving the 
condensers and the vacuum carried on the run-down lines. Crudes 
containing only small amounts of low boiling fractions give less un- 
condensed vapours in proportion than those with a high gasoline content. 
The temperature of the stream is very important, the amount of un- 
condensed vapours rising rapidly with increase of temperature, for 
example, the condensible gasoline from a barrel of Cushing crude at a 
stream temperature of 75° F. was 0-05 gallons, at 90° F. 0-15 gallons, at 
109° F. 0-66 gallons and at 120° F. 1-01 gallons. Two square feet of 
condenser surface per gallon distilled per hour is the usual allowance, but 
the efficiency of this depends on the temperature of the cooling water. 
On redistilling gasolines distilled from crudes at different stream tempera- 
tures the gasoline content of the uncondensed vapours from the redis- 
tillation decreased with rise in temperature of the stream in the crude 
distillation. Thus with a crude distillation stream temperature of 
75° F. the redistillation gave uncondensed vapours containing 0-13 
gallons of gasoline per barrel of distillate, whilst with a crude stream 
temperature of 98° F. 0-04 gallons of gasoline were in the vapours on 
redistillation, the redistillation stream being in both cases at the same 
temperature as the crude stream. For each 2° rise in stream temperature 
between 50° F. and 90°F. the number of cubic feet of uncondensed 
vapour varies 3 per cent. as a general rule, but above 90°F. the rise 
is more rapid. From this the following formula will give the recoverable 
gasoline, in gallons per barrel distilled, at any stream temperature 
between 50 and 90° F. 


A T 
— x (Fi — x 003) where A = gallons of gasoline per 
1000 2 


1000 cu. ft., F=the number of cu. ft. per gallon distilled at 70° F. 
stream, and T the difference of the stream temperature from 70°F. In 


pressure cracking stills the volume of uncondensed gas is greater at- 


higher pressures, but contains a smaller proportion of condensible 
gasoline, though this depends somewhat on the temperature maintained 
and the character of the oil distilled. For example, Mexican light 
crude—200 cu. ft. of gas, per barrel charged, containing 4 gallons of 
gasoline per 1000 cu. ft. of gas ; Mid-Continent crude—8¢0 cu. ft. of gas, 
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7 gallons per 1000 cu. ft.; gas oil—140 cu. ft. of gas, 3 gallons per 
1000 cu. ft. Tables are given showing details of two eleven months 
tests run at refineries in which the total amount of crude distilled was 
1,390,000 and 4,800,000 barrels. In the first case the average amount 
of gasoline obtained by means of compression and absorption from the 
uncondensed vapour was 0-65 gallons per barre! of crude distilled, which 
equals 1-57 per cent. of the crude charged. The gases contained approxi- 
mately 8 gallons of recoverable gasoline per 1000 cu. ft. In the second 
case the gases contained an average of 8-83 gallons of gasoline per 
1,000 cu. ft., and the amount recovered per barrel of crude distilled 
averaged 0-576 gallons. F. G. P. R. 


Tue or ApsorPTION In Perroteum Rerintnc.—H. L. Kauffman. 
Chem. and Met. Eng., 1924, 30, 153-156. 


The value of fuller’s earth as a decolorising agent cannot be deter- 
mined by analysis, but only by a practical test. Acid-treated clays are 
‘generally used in “contact filtration,” in which the oil is mixed with 
finely divided clay, heated and agitated, the clay being subsequently 
removed by filter presses. The Californian clays Halloysite, Pyro- 
phillite and Montmorillonite, though having little decolorising or 
de-acidifying value in the raw state, have a high adsorptive value after 
acid treatment. Silica-gel, with a highly porous structure, is adapted to 
the refining of gasolines and kerosenes,-as it removes sulphur compounds 
by selective adsorption. Adsorbents decolourise oil by separating solid 
suspended, colloidal and dissolved impurities. They separate, to some 
extent, paraffin hydrocarbons, lowering the cold test, and remove 
compounds that cause emulsification. The smallest particles of 
floridin earth contain microscopic canals, which greatly increase the 
adsorptive surface. Finely crystalline calcium carbonate and barium 
sulphate, not possessing this porous structure, have little absorptive 
power. In the action of fuller’s earth some chemical disintegration 
occurs owing to selective adsorption. The earths are generally 
“tempered ” by drying at 500° to 900° F. (260° to 492°). The proper 
degree of heating is judged by the colour of the earth. Some earths, 
however, lose much of their bleaching effect on drying. In refining 
gasoline and kerosene the material is usually applied to the oil in an 
agitator and the mixture then blown with air, and the clay removed by 
settling or by filter press. Filtration through a column of fuller’s earth 
is sometimes used for refining kerosenes, long-time burning oils and 
mineral seal oils. Filtration through a column of coarsely-ground 
material is desirable when several fractions of different degrees of 
refining are required, while the contact system is preferable when the 
whole product is desired in one quality. The finely divided acid-treated 
clays used in the contact system are several times as efficient as fuller's 
earth of the same mesh. The adsorbed impurities may be extracted by 
suitable solvents. The time adsorption curve for fine clay is of a logar- 
ithmic nature. The adsorption by percolation through coarse fuller’s 
earth may be represented by the formula — = K.Cp, in which z is the 
quantity adsorbed, m quantity of adsorbent, C concentration of solution 
acted upon, and K and p constants depending on the nature of the 
adsorbent, the substances adsorbed and the solvent. Most lubricating 
oils are given a chemical treatment followed by clay treatment. In 
practice the sour oil is pumped to open top agitating tanks in the filter 
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, and the temperature raised to 250° to 350° F. (121° to 177°) for 
10 to 15 min. The evolution of steam from the clay assists in agitating 
ihe il and proven oxidation The oil is then filtered hot, in filters 
to 10 ft. in diam. and 14 to 30 ft. deep. Anti-gravity filtration, in 
which the oil is pumped up through the clay, gives 20 per cent. greater 
earth is revivitied by heating in kilns to 
1000° to 1400° F. (538° to 760°). A table of results of filtration of 


J. H. Wiggins. Nat. Petr. News, 1924, 16, No. 5, 61-2. 


In the oil field practice the crude oil is sometimes passed through a 
vertical pipe on which a vacuum, ranging from a few to 25 inches of 
mercury, is held in order to remove the wild gas. Tests were carried out 


tank, which in turn was connected to a stock tank. A vacuum of 
22 inches was kept on an average and the temperature of the oil in the 
measuring tank was 95° F. Oil was kept flowing for 4} hours from the 
measuring tank into the stock tank by way of the vacuum tank, in which 
it remained actually about 5 minutes. The amount lost by evaporation 
due to the vacuum was | per cent. of the total throughput, but this was 
recovered at the gasoline absorption plant. The losses by plain evapor- 
ation in the measuring and stock tanks were 2-24 per cent., a fact which 

the necessity for making stock and flow tanks gas tight. The 
temperature of the oil and the time it remains in the vacuum tank will 
naturally affect the amount of evaporation due to vacuum, and if the 
latter is small and the temperture low the losses will be reduced to a 
very small quantity. It is a moot point whether it would pay to work a 
high enough vacuum to draw off sufficient gasoline to appreciably reduce 
the pipe-line and storage losses, especially as the combination of pressures, 
temperatures, time of exposure and character of the oil are almost 
unlimited. F. G. P. R. 


cESSES.—Steding, Gas. u. Wasserfach, 1923, 66, 457-9. 

The author states that complete recovery of benzol is possible 
means of activated charcoal, one cubic meter of which will a! 
50-70 kgs. of benzol from gas containing 25-35 gms. per cu. m., or in 
other words will debenzolise 1400-2000 cu. m. of coal gas. An 
activated charcoal plant costs 20-25 per cent. less than a wash oil plant, 
the operating costs of the two being 6-7 per cent. and 21 per cent. respec- 
tively of the value of the benzol extracted. F. G. P. R. 


Ind., 1924. 

Considerable attention has lately been drawn to the use of silica gel as 
an adsorbent for condensable urs and as a refining agent for liquids, 
particularly petroleum oils. ee pees paper deals mainly with its 
employment for the recovery of benzene hydrocarbons from coal or coke- 
oven gases for use as a motor spirit. When this work was commenced 
two years ago the author was unaware that Patrick and others were 
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undertaking the same work, and therefore the results and conclusions 
arrived at are independent of the American invostigators. Certain 
imorganic hydroxides, such as those of copper, iron, aluminium and 
silica when precipitated from solution form flocculent, gelatinous pre. 
cipitates which, on drying, form @ hard porous mass capable of adsorbing 
water and other vapours. Graham first made in 1861 a colloidal solution 
of silicie acid by the action of HCl on sodium silicate and removal of the 
dissolved electrolytes by dialysis. This solution dried over sulphuric 
acid to a hard glassy mass of silica gel. Betwoen 1890 and 1900 van 
Bemmelen examined the vapour pressure phenomena displayed by 
silica gel, and showed that, on drying, the hydrogel contrasted to a glassy 
porous mass capable of adsorbing water and other vapours. He parti- 
cularly investigated the effect of the concentration of the solutions from 
which the gel was prepared and the rate of drying upon its porosity and 
power. Zsigmondy, Patrick and others have also investi. 

gated the structure of silica gel. The fact that a jelly containing as 
many as 100 molecules of water to each molecule of SiO, is a moderately 
stiff elastic structure indicates some strong bond between the silica 
and water, but as the latter can be completely removed or replaced by 
other liquids without effecting the characteristic structure of the gel this 
structure cannot be of a honeycomb or cell-like form. It may consist 
of threads of silica intertwining like those of cotton wool, or be simply 
a formless collection of particles held together by the adsorption of water 
at their surfaces. Either view would account for the open structure 
which the gel possesses, but the ultramicroscope is unable to reveal the 
true form. On gradually removing water the gel rapidly contracts 
until the water content has fallen from 122 to 2 molecules per molecule 
of SiO,, the decrease in volume of the gel exactly corresponding to the 
volume of water removed. The particles of SiO, have, therefore, 
gradually closed together while the spaces between them have remained 
completely filled with water. At this point no further contraction 
occurs, and complete dehydration leaves a clear lustrous substance like 
broken glass, in which the water is replaced by air. In this form the gel 
is employed as an adsorbent, since it is highly porous yet optically 
homogenous. Being beyond the power of the ultramicroscope the 
diameter of the pores must be of the order of some 10uy. Supposing a 
cube of 1 cm. edge, the surface therefore being 6 sq. cms., were divided 
into cubes of 10 uu edge, the total surface would be 600 8q. metres. 
The extraordinary difficulty of removing the last traces of moisture 
from the surface of glass is well known and is dependent on the attraction 
between the molecules of solid and vapour, these forces being generally 
assumed to be of a chemical or polar origin and leading to a definite 
orientation of the adsorbed molecules at the surface of the solid. 
Adsorption of this type would be affected by the molecular arrangement 
of the vapour and of the adsorbent molecules, and will be selective as in 
the case of certain forms of activated charcoal. Adsorption may also 
be due to capillarity, and as it is known that the vapour pressure of the 
over the meniscus in a tube is less than in an open vessel it is 
evident that if a sufficiently fine capillary tube is brought into an 
atmosphere of condensable vapour in which the vapour pressure of the 
vapour is higher than that which would be in equilibrium with the 
liquid in the capillary, then a partial condensation of the vapour in the 
capillary will take place. Silica gel may be regarded as a mass of fine 
capillaries, probably wedge shaped and of different sizes, which in the 
presence of a condensable vapour become filled with liquid from the 
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apex of the wedge outwards until a point is reached where the diameter 
of the capillary is such that the vapour pressure at the liquid meniscus 
is equal to that of the vapour in the surrounding atmosphere. The 
amount of vapour adsorbed is, therefore, a function of the vapour pressure, 
and necessarily also of the temperature. Change of either alters the 
ease of condensation, which Patrick expresses in terms of a single con- 
dition of the vapour instead of in terms of the two. This single condition 
which determines the degree of adsorption is the ratio of the actual 
vapour pressure of a vapour to its saturated vapour pressure and is 
ealled by Patrick the “ corresponding pressure.’’ If this is equal to 
unity the amount of vapour adsorbed is a finite maximum and is 
independent of temperature. In proof of this Patrick has shown that 
silica gel absorbs the same amount of SO, whatever the temperature, 
provided only that the “corresponding pressure"’ is equal to unity. 
The amount of vapour adsorbed by a given mass of gel is so great that it 
must be regarded as condensed in the liquid state. If exposed to the 
saturated vapour of water, benzene, or chloroform the same liquid 
volume of each is adsorbed and is equal to that taken up if the gel is 
immersed in the liquid, and is, therefore, a complete filling of the pore 
spaces. Many workers regard adsorption of vapours by gel as a purely 
physical capillary phenomenon. There are, however, observations 
which do not agree with this view, but for general purposes the capillary 
theory suffices. For the recovery of condensable hydrocarbons from 
coal gas activated charcoal and ferric hydroxide gel had the disadvantages 
of being easily destroyed during revivification when burning off the con- 
taminating resinous matter adsorbed from the gas. Silica gel has the 
advantage of being chemically inert to H,S and such like compounds, 
and also being unaffected by roasting at 600° C., which counteracts the 
greater adsorptive power of activated charcoal for vapours at low con- 
centrations. The results obtained with silica gel by the author com- 
pletely agree with those obtained independently by E. B. Miller with 
mixtures of air and benzene. The gel was prepared by Patrick's method 
(J. Am. Chem. Soc., 1920, 951), and with a saturated air-benzene mixture 
containing 9-5 per cent. of benzene the gel adsorbed quantitatively up 
to 40 per cent. of its weight of benzene. After this the efficiency fell off 
rapidly until adsorption was complete with 55-4 per cent. benzene 
content. With air containing 0-8 per cent. by volume of benzene— 
about the usual figure in coal-gas—saturation of the gel at 16°C. was 
complete with 13-7 per cent by weight, whilst 11 per cent. was adsorbed 
at 100 per cent. efficiency. The saturation curve for different concen- 
trations of benzene is of the usual form of adsorption isotherm. In the 
case of coal gas there are substances present which may foul the gel as 
well as a number of different vapours each with its own partial pressure 
(p) and ‘corresponding pressure" p/p,—where (p,) represents the 
saturation pressure. 


Pre-benzole (p) 0:165m.m.Hg. .. (p,) 195 -» p/p, 0-0009 
Benzene .. 5-880 60 0-0980 
Toluene .. 1-158 14 0-0825 
Xylene +s 0-528 ee 4 en 0-122 
Naphthalene 0-019 es 003 0-65 
Water 12-780 ea 12-78 .. 1-00 


If gases containing each constituent singly at the above partial pressures 
were passed through gel the amounts adsorbed would be in the ratio of 
the corresponding pressures, but with all present in one gas it was 
impossible to predict what would happen. Would one constituent 
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displace another which had already reached saturation point in the gel, 
or would it merely continue to fill up what space was left ? To prove 
this water and benzene were miixed with air in the proportion in which 
they exist in coal gas, i.e., 1 to 2-35 when considered as liquid condensates, 
which, however, equals 2-13 to 1 in volume of vapour. Theoreti 

benzene, being in the greater liquid proportion should be able to enter 
the gel freely in the first stages of adsorption before sufficient water has 
arrived to exclude it. Actually also this was found to be the case, 
benzene being quickly adsorbed up to 7-92 per cent. of the weight of the 
gel, after which water gradually displaced the whole of the benzene and 
continued being readily adsorbed. The presence of water vapour is, 
therefore, a serious factor in coal gas since it not only prevents the benzene 
attaining the normal saturation value corresponding to its vapour 
pressure, but eventually leads to complete washing out of that initially 
adsorbed, even though the concentration of benzene in the gas remains 
constant. This is probably due to the relative ease of wetting silica by 
water and benzene. If silica is preferentially wetted by water and ben. 
zene is adsorbed less strongly at a water face than at a silica one, then as 
the water film develops over the silica the benzene must be driven out. 
Coal gas was now tried, being passed through six adsorption tubes until 
benzene just commenced to pass from the last tube. Each tube was then 
separately distilled in vacuo and the products analysed, and the results 
showed that water and the higher boiling hydrocarbons were concentrated 
in the first two tubes, whilst almost pure benzene was found in the 
remainder. In the next experiment varying volumes of gas were passed 
through a fixed weight of gel to discover the greatest amount of gas 
that can be passed to give a maximum recovery of hydrocarbons valuable 
as motor spirit. This occurs when benzene reaches its break point, at 
which saturation with regard to the gel is attained for benzene. Up to 
this point all hydrocarbons from benzene upwards are quantitatively 
adsorbed and the recovered mixture therefore contains these in the 
same proportion as they exist in the gas, which expressed as per cent. 
weight of the gel is benzene 7-65, toluene 1-80 and xylene 0-39. The 
total effective adsorption is, therefore, about 10 per cent. of the weight 
of the gel. The experiments more than covered the limits of commercial 
operation, but no evidence was obtained of any washing out of benzene 
by water vapour. The lower boiling constituents of coal gas, such a 
CS,, are present at such small partial and corresponding pressures that 
the amounts adsorbed are practically negligible. This is of importance 
in refining for motor spirit. The benzole recovered showed no signs of 
discoloration or resinification on storage, but contained 0-4—0-5 per cent. 
of sulphur. The main points of superiority over oil adsorption are: 
(1) 11-5 per cent. by volume adsorption against 3-4 per cent. by oil; 
(2) complete recovery of useful hydrocarbons, rarely obtained with oil ; 
(3) freedom from pre-benzole and creosote ; (4) the possibility of elimin- 
ating chemical treatment and thus saving 5-10 per cent. loss ; (5) avoid- 
ance of acid sludge nuisance and (6) complete removal of naphthalene, a 
great boon to gas manufacturers. The author was invited to be present 
at trials in America on coke oven gas and a description is given of the 
large scale plant erected for that purpose. Briefly the gas and gel ar 
made to pass in counter current to one another in a closed system, the 
gas emerging stripped at one end and the gel coming out saturated at the 
other. The gel is then heated to 300-350° C. to drive off the contained 
hydrocarbons and finally roasted in a second furnace at 550-600° C. in 
a current of air to burn off non-volatile products of adsorption. It is 
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the gel then ready to re-enter the cycle in a fully activated condition. The 

in which 

lonisates, on continuous working. The recovered product was not, however, 80 
retically satisfactory as that obtained on the laboratory scale, being yellow and 
to enter requiring refining. Filtration through gel and redistillation gave 
ater has 88-89 per cent. of colourless distillate boiling below 130° C., the action 


of the gel being to polymerize gum forming constituents to high boiling 
compounds, which remain behind in the still. Png — ana 
The 


pour is, 
vapour 
initially 
remains was excellent, but owing to the fact that gel does not remove all un- 
ica by saturated compounds, but only those liable to polymerize and form gum 
id ben. the sulphuric acid test cannot be complied with. It is, however, superior 
then as to acid washed benzole, which is able to pass the test, in that the latter 
on out. contains some neutral sulphuric acid esters, which are not removed by 
S until alkali or water. These decompose at high temperatures and are liable 
as then to damage metal parts of engines. It is evident that silica gel can be 
results applied to many other industrial problems, but the author has preferably 
= oe confined himself to the discussion of one only. F. G. P. R. 
passed Meraop or Treatinc NaTuRAL-Gas GASOLINE AND OF Makino Gas THERE- 
of gus rrom.—A. N. Kerr. U.S.P. 1,482,933 of February 5, 1924. (Appl. 
Juable April 9, 1921.) 
int, at The lighter constitutents are distilled from natural gas gasoline and, 
tively portable gas. T. A. 8. 
a & IMPROVEMENTS IN OR RELATING TO ReTorts or St1iis.—F. Lamplough and 
3 N. C. Harper. E.P. 211,219 of November 14, 1922. 
reight The improved still consists of a pipe partially filled with graphite and 
ovelal surrounded by a jacket, which is in turn surrounded by a coiled tube. 
asene Water is admitted to the tube, where it is flashed into steam and super- 
ch as heated. The superheated steam passes through the jacket and enters 
thet the bottom of the still, where it comes in contact with the oil to be 
hanes distilled. The vapours from the still pass into a column from which 
ns of heavy condensate is returned to the bottom of the still. It is claimed 
cont that no local overheating takes place and that the still is easily controlled 
T. A. 8. 
are : 
Cuxantne Sotvent.—V. 8. Allien, Assr. to Darco Corpn. U.S.P. 1,484,167 
oil ; of February 19, 1924. (Appl. January 19, 1922.) 
* Dry cleaners’ gasoline is recovered by settling to remove the coarse 
roid. impurities, adding activated carbon and calcium carbonate and centri- 
fuging the mixture. T. A. 8. 
“the 
Tae Vapour Pressures or GASOLINES AND Licut Perroteum 
the —F. H. Rhodes and E. B. McConnell. Journ. Ind. and Eng. Chem., 15, 
12, p. 1273. 


A number of methods for the determination of vapour pressure of 
gasoline have been devised, and although the results are informative as 
to the safety of containers, etc., they are subject to certain errors and do 
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not indicate the true vapour pressure of the hydrocarbon at a given 
temperature. The paper describes a method which endeavours to elimi. 
ate these errors and also to determine any relationship between 
pressure and other characteristics of the fuel, ¢.g., Gravity and Volatility, 
The apparatus consists of a glass bulb of 40 c.c. capacity mounted in 4 
water bath and connected through a spiral of capillary tubing to a mercury 
filled manometer and mercury reservoir. The bulb is attached to 4 
mechanical shaker, so that the contents can be violently agitated. 4 
fixed zero point is marked on the tube just below the bottom of the bulb 
and also a corresponding zero point on the manometer when the whole is 
at atmospheric pressure. Corrections are applied to the manometer 
reading to compensate for the differences in temperature between the 
mereury in the manometer and the mercury in the spiral capillary 
within the thermostat. All the air is forced out of bulb by means of a 
stop cock fixed at the top, then about 15 c.c. of the sample is drawn in. 
The cock is now closed and levelling reservoir lowered until the spirit 
boils vigorously under the reduced pressure after which the pressure is 
raised to slightly above atmospheric, thus causing the vapour to re. 
condense and re-dissolve. Any air, however, that may have been in 
solution remains unabsorbed and is removed, the process being repeated 
until no more air is set free. 

The water bath is now heated to the required temperature of the 
experiment and maintained constant throughout. The levelling bulb 
is lowered until the mercury stands at the zero mark and the spirit 
shaken vigorously to establish equilibrium between liquid and vapour 
and also temperature, the levelling bulb being adjusted from time to 
time to maintain the level at the zero point. The agitation is continued 
a few minutes after the level has become constant and then the mono- 
meter reading taken. From this, the barometer reading and the rise in 
pressure on the manometer, the vapour pressure is calculated, the above 
corrections including that due to the weight of gasoline above the 

The accuracy of the method was tested, using pure water at various 
temperatures, the results obtained agreeing with those of Regnault 
within 1 mm. 

The error, common to other methods, due to dissolved air was found 
to be considerable. 

All the typical American Spirits were examined and with the exception 
of a few abnormalities these showed a definite relationship between 
Vapour Pressure, Specific Gravity and Volatility. 

Results are tabulated and shown graphically together with a sketch 
of the apparatus employed. 8. B. 


Natural Gasoutne Propuction mn 1922.— Nat. Petr. News, 1924, 16, No. 5, 

68. 
The United States Geological Survey publish statistics showing the 
amount of gas treated in the different states, with yields by compression 
and absorption, and the number of plants working the two systems. 
Five hundred and forty-five billion cubic feet of gas was treated by 
402 plants, which produced approximately 506 million gallons of gasoline, 
an average of 0-9 gallons per 1000 cu. ft. Absorption methods had in- 
creased 74 per cent., compression methods decreased 10 per cent. and 
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3 combination plants increased 29 per cent. over those of 1921. The 
4 natural gasoline produced was equal to about 8 per cent. of that got 
a from petroleum. F. G. P. R. 


Tus PrePaRaTion or Synruetic Or Mrxtures (SynrHo.) rrom CaRBon- 
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CRACKING. 


mon-OxIDE AnD Hyprocsen.—F. Fischer 
Chem., 1923, 4, pp. 276-285. 


Water gas, freed as completely as possible from sulphur compounds, 
was treated at 400-450° C. and 150 atmospheres pressure, in the 

of Fe and K,CO,. Oil and water layers were formed, in which the 
following products were identified. Acids formed 10 per cent. of the 
mixture, ranging from formic acid te those derived from C,H,,. a 
per cent. water soluble and partially soluble alcohols, aldehydes and 
ketones were found. Forty-eight per cent. of the oil was volatile with 
steam and contained aldehydes, ketones and hydrocarbons to C,. 
Two per cent. of the oil was non-volatile in steam. The fraction of the 
oil boiling between 80-200°C. is suitable for motor fuel. The oil 
(synthol) when heated with water under pressure at 450° C. for one hour 
yielded a mixture of saturated hydrocarbons, of which naphthalene was 
one, boiling from 50-300° C. T. A. 8. 


Process ror Treatinc Hyprocarsons.—S. L. Gastlan. U.S.P. 1,484,612 of 


Feb. 19, 1924. (Appl. Jan. 8, 1923.) 

under reduced pressure. The vapours are removed and 

compressed and the pressure is suddenly released. Tas. 


Process or Convertinac Oms.—A. McD. McAfee. U.S.P. 1,482,438 of 


Feb. 5, 1924. (Appl. March 29, 1922.) 

High boiling oils are heated with anhydrous aluminium chloride to 
gradually increasing temperature and the low boiling hydrocarbons 
formed are condensed. When distillation of the aluminium chloride 
takes place this is collected separately and returned to the cleaned 
heating chamber with fresh oil. T. A. 8. 


Mernop or Treatinc Hyprocarspons.—C. P. Dubbs, Assr. to Universal Oil 


Products Co. U.S.P. 1,484,445 of Feb. 19, 1924. (Appl. Feb. 
28, 1921.) 

Gasoline-like products are produced from heavy hydrocarbons by 
heating with latter to cracking temperature in a still. The vapours are 
permitted to expand and passed through a reflux condenser, whereby 
heavy constituents are returned to the still. The temperature of the 
reflux condenser is thermostatically controlled. The contents of the still 
are maintained under pressure. T. A. 8. 


Lusricatinc WaAxXEs. 


Maybery. Ind. and Eng. Chem., 15, 12, p. 1233-1238. 


Although considerable knowledge has been gained as to the nature 
and composition of the lighter constituents of petroleum the investi- 
gation of the higher members has always presented a much more difficult 
problem, due partly to the complexity of those members, but more 
particularly to the fact that the ordinary methods of fractionation 
cannot beemployed. Even under high vacuum some of the constituents. 
cannot be distilled without decomposition. Having regard to the fact 
that the known members of a series showed variations in other physical 
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constants the author has employed fractional solubility as a means of 
separation, using a mixture of equal parts of ether and alcohol as the 
solvent. The general method of procedure was to distil the crude oil —up 
to 300° C. under a pressure of 30 mm. The solid residue so obtained was 
paraffin began to precipitate and the solution cooled to 0° C., filtered 
paraffin free residue was obtained on evaporation of the solvent. This 
residue was now shaken with the solvent heated to boiling point, the 
soluble portion decanted off and the solvent removed by dite 


fifteen fractions were obtained, representing homologues of diminishing 
solubility. For further purification the least soluble fraction was heated 
with the solvent, until partial solution was obtained and the solution 
poured off and used as solvent of the next fraction and so on to the 
most soluble and lightest fraction, this procedure being repeated six 
times. Typical American and Russian oils were treated in this way and 
the efficiency of the method appeared in the differences in 
between the heavy fractions, viscous semi solid lubricants of the Appa. 
lachian oils, or black tarry asphalts of the Texas and Russian Oils, and 
the light amber colour fractions. 
into their respective series, each fraction was about half dissolved in the 
hot solvent, the solution decanted off, and the solvent removed from the 
soluble and insoluble parts, thus separating each fraction into two parts, 
which were called D and H hydrocarbons. In the heavier fractions the 
D hydrocarbons were lubricants and the H hydrocarbons asphaltic. The 
constants relied upon for the final grouping and identification were 
specific gravity, molecular weight, Hydrogen —Carbon content. Mole- 
cular weight determinations presented some difficulties, Stearic Acid at 
50° C. proving to be the most suitable solvent. Hydrocarbons ranging 
from series CpH yp, to CaHy»—,, and with molecular weights varying 
from 180 to 1784, were isolated. In addition to these hydrocarbons, 
compounds containing oxygen were also isolated and thought to be 
carboxyl acids or esters. These were present in both American and 
Russian crudes up to 2 per cent., and showed a high specific gravity and 
viscosity. Of the two forms of unsaturation the lubricant hydrocarbons 
show the ring form only, as shown by iodine values, and they do not 
appear to give the formalite reaction as applied by the Marcusson method. 
Tables showing the composition and physical constants of each of the 
constituents present in all the oils examined, are given. 8. B. 


THE SrrucruRE or Pararrin Wax 1n Grozny Resipvum.—Tycinin. 
Russian Pet. and Oil Shale Ind. J., pp. 620-633. 

The author has investigated the question of removing paraffin wax 
from the Grozny liquid fuel, which fuel is difficult to use owing to its 
low solidifying temperature. Preliminary experiments have shown that 
the paraffin wax in Grozny petroleums and residue possesses a crystalline 
structure, which changes abruptly in connection with the heat treatment. 
A thermo-microscopic method was elaborated, consisting in the investi- 
gation of the crystalline structure of petroleum products under the 
microscope in polarised light during the different phases of heat treat- 
ment. The dimensions of the crystals were measured by means of an 
eyepiece micrometer, or on microphotographs. 

The determination of the maximum solidification temperature and 
structure of paraffin in residuum.—The solidification point of paraffin 
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petroleum products, refined or not refined, varies as the result of different 
conditions, including the heating. Russian chemists have established 
the fact that paraffin petroleums and mazouts show for each given 
temperature a certain maximum solidification ; for different products the 
maximum is reached at different heating temperatures between 40° and 
70°. A further rise of heating temperature lowers the solidification 
point. After leaving alone such a superheated product for some time, it 
acquires spontaneously the higher solidification temperature, returns to 
the normal state. These phenomena can be explained as follows. By 
increasing the heating, the higher melting paraffins contained in the 
original material in the form of large conglomerates melt and pass into 
solution ; this increases the quantity of substance which can be deposited 
on subsequent cooling as small needles and thus raise the temperature, at 
which the petroleum loses its mobility. At a certain temperature all the 
high melting paraffines melt and pass into solution, forming a homo- 
geneous fluid (maximum). Further, owing to causes at present unknown, 
optimum conditions for the formation of large crystals are created, in 
consequence of which the crystallising substance is distributed into more 
compact crystals less closely interconnected, and the product ceased to 
be liquid at a lower temperature. The author considers the paraffinous 
products to be true solutions of crystalline paraffin in the liquid sub- 
stances of petroleum. The distribution of the surplus paraffin as crystals 
of greater or smaller dimensions determines the solidification —- - 


Coat, SHALE, Prrcw anp ASPHALT. 


IMPROVEMENTS IN OR RELATING TO THE TREATMENT OF TAR AND THE LIKE 


Liqeuip Hyprocarsons.—A. W. H. Vivian. E.P. 210,909 of 
Nov. 24, 1922. 

Tar or similar liquid hydrocarbon is heated to about 87°C. and 
treated with 5-8 per cent. sulphuric acid and 2-3 per cent. nitric acid is 
then added. When the action of the acids is completed, heating is 
discontinued and paraffin oil added to reduce the viscosity of the mixture. 
After standing for 10 minutes the mixture is cooled as rapidly as possible. 
The light oils rise to the surface and the heavier binding materials sink 
to the bottom of the pan. The light oils are removed and distilled. 
The binding material is washed with water, the washing being carried out 
at a high temperature if hard binding material is required. The residual 
acid may be neutralised with small quantities of 5-8 per cent. alkali. 
The binding material is then run off into moulds. T. A. 8. 


Suatx Retrort.—C. J. Dunten. U.S.P. 1,482,677 of Feb. 5, 1924. 


(Appl. Oct. 4, 1922.) 

A vertical retort, having a vapour off take, is fitted with a device for 
introducing successive charges of shale at the upper end of the retort 
without allowing the admission of air. The device consists of a receiving 
passage way between the hopper and the retort fitted with a plurality of 
horizontal gate valves, which are opened at different times. An exactly 
similar device is fitted at the bottom of the retort for the removal of. 
spent shale. T. A. 8. 
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GENERAL. 


Wortp Propvuction or Or. shows GENERAL IncrEASE.—Chem. Met. Eng., 
1924, 30, 473. 


Figures for production from all countries are given for 1923 by the 
American Petroleum Institute, and for 1922 by the U.S. Geological 
Survey. The world’s production for 1923 is estimated at 1,010,995,000 
barrels, an increase of 18-3 per cent. over 1922, of which the United 
States produced 72-7 per cent. or 735,000,000 barrels, an increase of 
31-8 per cent. over the preceding year. The United States and Mexico 
combined produced 87-5 per cent. of the world’s output in 1923 and 
86-5 per cent. in 1922, Russia 3-8 per cent., Persia 2-5 per cent., Dutch 
East Indies 1-5 per cent., Roumania 1-1 and India 0-7 per cent. Poland 
0-5 per cent. No other country reached 0-5 per cent. F. G. P. R. 


Composrrion or Natrurat Gas Gasotine.—R. P. Anderson and A. M. 
Erskine. Ind. Eng. Chem., 1924, 16, 262-267. 


Although considerable work has been done on the isolation of those 
hydrocarbons constituting the lower boiling distillates of petroleum, the 
exact nature of the components present in casing head gasoline has not 
been determined. 

The authors, however, by means of a long series of careful fraction- 
ations have been able to isolate those constituents and give a close 
approximation of the actual composition of this class of spirit. 

Starting with a sample of 3000 c.c., sp. gr. 0-6667, at 15-5-15-5° C. five 
preliminary fractionations were made which gave four fractions each 
with a boiling range of 20° C. and in the region of pentane, hexane, 
heptane and octane respectively. Various types of columns were 
employed with increasing efficiency as the cuts became closer and used 
in conjunction with regulated temperature still heads. 

The pentane fraction obtained from the preliminary fractionation was 
re-run three times giving isopentane (2-methyl butane) B.P. 27-8° to 
28-3° C. and n-pentane 35-5° to 36°. 

The hexane fraction after four runs gave isohexane (2-methyl ey 
60° to 61°C., and n-hexane 68° to 69°C.; and the heptane fraction 
after twelve runs gave isoheptane (2-methy! hexane) 90° to 91°C. and 
n-heptane 98° to 99° C. 
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The approximate composition of the gasoline was thus shown to be :— Pu 

Propane and Butane . -» 20 per cent. (by vol.). 

iso-hexane oe oe 

n-hexane we ee oa 

n-heptane ee ee 

absorption oil ee 8 »  —100 per cent. 


Distillation and Specific Gravity/Boiling Point curves are given for all 
fractions and show the presence of small quantities of aromatic —" 
carbons in the higher fractions. 8. 


Tue Testinc or Perroteum Oms For Gastrication.—A. Holmes. Ind. 
Eng. Chem., 1924, 16, 258-261. 

The following investigation was carried out to establish the possibility 
of determining the value of an oil for gas manufacture. As the quality 
of an oil for thie purpose depends on the amount of paraffin and naphthene 
hydrocarbons present, aromatics and olefinic bodies being detrimental, 
the method of estimating the latter was considered in detail. 

The formolite value, which consists in the condensation of aromatic 
bodies with formaldehyde in the presence of sulphuric acid, was tried, 
as were also the various modifications of this test, including the use of 
trioxy methylene suggested by Tausz. The most consistent results 
were obtained using the method as originally applied by Nastjukoff and 
using the proportions | : 1 : 1-5 for oil, sulphuric acid and formaldehyde 
respectively. 

The absorption in sulphuric acid was also tried, using acid from 
98 per cent. strength up to 30 per cent. oleum. The treatment was 
carried out in Babcock bottles with vigorous shaking, followed by 
centrifuging and over-night settlement. 

In these tests it was observed that the aromatics reacted much more 
readily with the acid than the unsaturated bodies, which required 
treatment with oleum to ensure complete removal. 

The results of these tests, together with the average boiling point, 
gravity and iodine values of various oils,show that an accurate gasifi- 
cation value of an oil can be obtained and a formula is given for such 
evaluation. Complete details of experimental data and tables of results T 
are given. 8. B. 


DETERMINATION OF THE UNSATURATED AND AROMATIC CONSTITUENTS OF 
Low Temperature Tar. H. Arnold. Z. angew. Chem., 1923, 36, 545. 


The tar oils and benzines (cf. C.A. 17, 3414) were examined by means 
of the Hg (OAc), (CH,), SO, and formolite reactions and the compo- 
sition given in terms of paraffins, olefines, aromatics, unsaturated 
aromatic compounds and naphthenes of the benzine separated by 
activated charcoal, the wash oil benzine, the tar benzine and tar oil 
fractions. The unsaturated portions of the oil contained more sulphur 
than the saturated. The iodine value is of little use in determining 
composition on account of the complex nature of low-temperature tar 
oils. F. G. P. R. 
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Fioatinc Roors ror Or Tanxs. L. Schmidt. U.S. Bureau of Mines 
Bulletin. Petroleum World, 1924, 21, 74-80. 

The report deals with floating roofs equipped with movable buffers or 
shoes kept in contact with the inner walls of the tank by means of 
springs. Constructional drawings and dimensions are given in con- 
siderable detail, which are impossible to reproduce in abstract form. 
The roof, however, consists essentially of a tub floating on the surface of 
the oil, the intervening space between the walls of the tub and those of 
the tank being filled by movable shoes or buffers, which form a more or 
less vapour-tight joint with the tank walls. In some stages of handling 
petroleum 80 per cent. of the total losses are due to the expulsion of 
vapour saturated air when filling tanks, whilst the cause next in order 
of magnitude is that due to breathing brought about by variations in 
atmospheric conditions. Probably the most effective method of 
preventing both these losses is by reducing the vapour space over the 
surface of the oil. When the shoe passes over rivet heads on the walls 
of the tank a space of about }-in. is exposed tc the atmosphere, which on 
a 30 foot diameter tank amounts to a total of about two square feet of 
surface. Evaporation losses from this area—calculated from actual 
losses experienced with an open tank of crude oil during five days— 
amounted to 4-5 gallons in five days. Laboratory tests of losses per 
year of gasoline from different widths of exposed surface between the 
shoe and the wall of a 117 foot diameter tank were }-in.—9*1 gallons, 
}-in.—57-3 gallons, }-in.—145-1 gallons and 1}-in.—1530 gallons. These 
results can, however, only be regarded as comparative and not as great 
as would occur in practice. To compare the losses from an ordinary 
tight tank and one fitted with a floating roof two 1250 barrel tanks 
were connected by a pipe at one foot above the bottom. One tank (A) 
was filled and the other ( B) contained 1 foot of gasoline. The spirit was 
pumped from A to B, allowed to stand over night and then pumped 
back to B, and the losses measured when the tanks were fitted with an 
ordinary tight canopy roof and a floating roof. The average temperature 
of the gasoline in the former case was 56-6° F. and in the latter 54-9° F., 
and the losses in volume per cent. were 0-17 and 0-04. Tests were next 
made of the fire resisting qualities of floating roofs. The exposed vapour 
between the shoe and the tank wall was fired, but merely flashed round 
the roof and went out. Five gallons of gasoline were poured on the 
roof and fired, and after this had burned itself out the gasoline round 
the shoes was found to be alight in several places, but these were easily 

F. G. P. 


Testine Decotorisinc Carsons.—J. E. Teeple and P. Mahler. J. Ind. 
Eng. Chem., 1924, 16, 498. 

Most recent works tend to show that all adsorption by decolorising 
carbon follows Freundlich’s adsorption equation = KC * within 
experimental error. The Hess-Ives photometer gives satisfactory 
results since it measures a definite amount of colouring matter in the 
path of the beam of light and is practically independent of dilution. The 
colour unit is that amount which absorbs 1 per cent., or transmits 
99 per cent., of the incident light. By inserting different colour screens 
different readings of the t of col are obtained, and there is 
no means of comparing one with another. Most liquids or oils to be 
decolorised are coloured red, yellow, brown or-some combination of 
colours in the lower part of the spectrum. They show most absorption 
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of blue-violet light, and hence it is advisable to work solely with the 
blue violet screen, and in terms of blue-violet colour units. Freundlich's 
equation states that the amount of colour adsorbed by one gram of 
carbon (x colour units divided by m grams of carbon) equals the product 
of the final concentration of colour left in solution (C colour units) raised 
to a certain power (1/n) multipled by another constant K. In logarithmic 
form log x/m=log K+1/n log C represents a straight line when 1/n 
represents the slope of the line, log K the intercept on the y axis and K 
the number of colour units each gram of carbon would hold if the final 
concentration of colour were reduced to one colour unit. Knowing these 
two constants for any carbon acting on a certain solution a direct 
comparison can be made between them for that particular solution. 
Each solution, however, requires a separate set of curves to be made, 
and therefore the general evaluation of carbons by the iodine adsorption Appa 
or any other standard method is futile. It was also found that a carbon 
that gives the best result at one final concentration of colour left in a ' 
solution will not necessarily be the best at another concentration. The 
curves therefore for a number of carbons shows which is the best for the 
particular work required, irrespective of their order of merit at maximum | 
adsorption. In making the curves on cotton seed oil a peculiar result | 
was obtained showing the carbon in equilibrium over a range of colour | 
units adsorbed—which is impossible—and pointing to some change in 
acidity or alkalinity during the experiment. Two series, definitely acid 
and alkaline, were then run and both curves showed a sharp break 
indicating that some colour—probably red—was adsorbed rap‘dly at the 
start, and that later another colour—probably yellow—-was adsorbed 
much more slowly. The acid medium was also found more effective 
than the alkaline, contrary to Chaney's stat t that “the colour 
particles in cotton seed oil are positively charged and acidification 
decreases the decolourising power of the carbon.” Other things besides 
colour are adsorbed by carbon and these may influence the adsorption. 
Thus if a solution of molasses is treated in stages with different portions 
of carbon, a superior result is obtained in the final product, than by a 
single treatment with the whole of the carbon. Probably the removal 
of the inhibiting material occurs in the first treatment and thus allows 
more colour to be removed by subsequent treatments. Dilution also 
acts in the same way and increases the amount of colour adsorbable by 
& given weight of carbon. F.G. P.R 


Apsorptive Capacity or Woop CHarcoaL ror DissoLveD SUBSTANCES IN 
RELATION TO THE TEMPERATURE OF CaRBONISATION.—J. C. Phillip and 
J. Jarman. J. Phys. Chem., 1924, 28, 346. 


In the preparation of adsorptive charcoal the present evidence is 
conflicting on such points as: (1) the optimum temperature conditions, 
and (2) whether, of a number of charcoals, the one which is found to have 
the highest adsorptive activity in regard to a particular adsorbed 
substance is necessarily also the most active in relation to other substances. 
Small cubes of birchwood were kept at definite temperatures ranging 
from 350° C. to 850° C. for known periods and with varying quantities of 
admitted air. Carbon, hydrogen and ash determinations were made of 
each and the adsorptive capacity tried on solutions of iodine, oxalic acid, 
methylene blue, tartar emetic and quinine sulphate. As a result of 
estimations with twenty-five samples of birck charcoal prepared under 
different conditions by carbonisation alone it appeared that the optimum 
temperature varied with the nature of the substance to be adsorbed, but 
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that increased access of air during carbonisation at the higher temperature 
resulted in a marked increase of activity. By carefully duplicating the 
conditions of preparation it was found possible to obtain charcoals that 
gave the same degree of activity. In the tests with tartar emetic and 
quinine sulphate there was a steady improvement in adsorptive 
capacity with rise in temperature of carbonisation. With methylene 
blue all charcoals prepared below 650° C. were approximately equal, but 
above that there was a marked rise with temperature. On the other 
hand with iodine and oxalic acid there was a general rise in activity to 
650° C., but above that a definite falling off. Prolongation of carboni- 
sation at a given temperature did not appear to produce much effect. 
F. G. P. R. 


APPARATUS FOR THE MEASUREMENT OF TEMPERATURES IN DEEP WELLS BY 


Means oF Maxtuum E. van Orstrand. Econ. 
Geol., 1924, 19, 229. 

The apparatus has been designed in response to the increasing demand 
for data of deep earth temperatures, investigated first in 1664 and 
unsystematically ever since. Electrical methods have proved unsatis- 
factory, and maximum thermometers give best results. Special ther- 
mometers are used. The varying conditions of field-observation have 
to influence the design of the apparatus for lowering and raising them in 
the well. It consists essentially of a hand-operated drum carrying 
about 9000 ft. of No. 20 B. & 8. polished steel piano wire, fitted with 
distributing mechanism, measuring wheel and brake. To the end of the 
wire is attached a container in which a holder fitted with a set of three 
maximum thermometers is fixed. The containers are of various forms 
to suit different conditions. When small depths in dry holes are being 
explored, the sand-line of the ordinary drilling plant is sometimes 
employed, the line being run over a special depth recorder. 

Experience is required to obtain good results. When surface tempera- 
tures are higher than those in the well special precautions have to be 
taken, such as reading the thermometers at dawn, or covering the well 
with an ice-cloth and receiving the instruments in an ice-bath. The 
hole is usually explored to its greatest depth first to ascertain approxi- 
mately what conditions have to be provided for. The remaining 
determinations are made at intervals from above downwards. It is 
essential to determine the level of oil or water, as the thermometer would 
be spoilt or broken under the pressure from a column of fluid unless 
protected by a container. Several sets of thermometers can be attached 
to the line simultaneously. The mouth of the well should be covered 
to guard against anything falling. Unless the lowering wire is oiled 
with kerosene it tends to stick to the casing. Steel containers need not 
be more than 1/16th in. thick for depths of less than 3000 ft., and are 
advantageously made of non-corrosive nickel steel. The thermometers 
should not be lowered at over 200 ft. a minute or raised at over 100 ft. 
An exposure of 45 minutes has been found sufficient for steel containers 
in fluid, and one of about 1} hours for brass containers in air, but 
these times vary with conditions, Care must be taken not to jerk the 
lines. The best records are taken just before drilling into the pay 
sand, and drilling should have been discontinued at least twenty-four 
hours before the test. The error of observation should not exceed 
half a degree Fahrenheit. To test a 3000-ft. well takes at most two 
days, and, with readings at every 250 ft. may be done in eight hours. 
Using the sand-line and a depth recorder gives the correct depth within 
the required limits of error. W. G. W. 
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RESEARCHES ON THE ADDITION or Water TO ETHYLENE AND PROPYLENE. 
—J. P. Wibaut and J.J. Diekmann. Proceedings Koninklijke Akademie 
van Wetenschappen, Amsterdam. XX V1., 321-328. 

On account of their experimental work the authors find it probable 
that the addition of water to propylene and ethylene can take place 
under high pressure at temperatures far below 300°. Further, they 
investigated by one operation the hydration of ethylene and propylene 
by means of acids. Ethylene was led through heated, diluted sulphuric 
acid. By the addition of water vapour to the ethylene the concentration 
of the acid was kept constant. At the top of the apparatus used there 
escaped the not absorbed ethylene, water and alcohol. At 150°-160° 
with 65 per cent. sulphuric acid the conversion into «thylalcohol was 
2-4 per cent. The experiments with propylene were arranged in the 
same way. With 45 per cent. sulphuric acid and at 125°-130° they 
obtained a yield of 10 per cent. of isopropyl alcohol. Besides part of 
the propylene was carbonised. With sulphuric acid of higher con- 
centration (f.i. 96 per cent.) at low temperature the propylene is quickly 
attacked, but chiefly condensation products are formed. H. I. W. 

Coxr.—G. A. Brender & Brandis. Het Gas, 44, 5 (1924). 

A critical review regarding the requirements of blast-furnace coke 
and of foundry-coke. The researches made in Koppers Company 
laboratory, Pittsburgh, are compared with the results obtained by 
Sutcliffe and Evans (Journ. Soc. Chem. Ind., 1922, xli., 1967), Bunte 
and Kélmel (Gas und Wasserfach, 1922, 65, 592) and those of Franz 
Fischer (Brennstoffchemie, 1923, 4, 33). H. I. W. 

Action or loping on Hyprocarson.—F. J. Nellenstevn, Chemisch Week- 
blad, 1924, 21, 102. 

In connection with the investigations of the author on the constitution 
and formation of asphalt (compare F. J. Nellensteyn, Dissertation, 
Technical University, Delft) investigations were carried out on the 
action of iodine on hydrocarbons. Generally spoken this action is 
strong and there is formation of HJ and “carbon"’ of high adsorbing 
properties. This reaction scheme is quite analogous with the asphalt 
formation by oxidation of hydrocarbons. Determinations of bromine 
numbers by the method of MclIihiney a instead of addition 
and substitution indicate adsorption and deshydrogenation. i 

H. L. W. 

Tue Composition oF JAPANESE PeTROLEUM.—Shigeru Komatsu & Naozo 
Tanaka. Memoirs of the College of Science, Kyoto University. Vol. VII., 
No. 3, 1924. 

The main portion of the 70°-90° fraction of Nishiyama oil consists of 
cyclohexane. The fraction 80°-82° of the Amaze oil, Echigo, yields by 
nitration 22 per cent. of dinitrobenzene. The fraction 70°-90° of the 
Nishiyama oil was treated with fuming sulphuric acid, the acidic solution 
diluted with ice, neutralised with calcium hydroxide, the calcium filtered 
off, and excess of lime removed with carbon dioxide. By treating the 
filtrate with sodium carbonate the calcium benzene sulphonate formed 
was converted into the sodium salt and the solution evaporated to 
dryness; 12 g. of the resultant sodium salt were fused with 21 g. of 
caustic soda, and the oily substance generated dried and fractionated 
twice. The second fraction, 182°-183° crystallised in fine needles, 
showed violet colour reaction with ferric chloride and Liebermann’s 
reaction for nitroso compounds. By ultimate analysis it gave C=73-55 
per cent. and H=6-45 per cent. Treated with benzoyl chloride, a 
benzoic acid ester was formed, melting at 69°-69-5°, with an ultimate 
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composition ©=78-95 per cent. and H=5-22 per cent. The fraction 
66-5°-71°, of sp. gr. 0-6938 of the Nishiyama oil, was oxidised with 
concentrated nitric acid, the product washed with dilute alkali, dried, 
and fractionated over metallic sodium. The fraction 67-5°-68-5° gave 
on analysis C =83-05 per cent., H =15-93, sp. gr. 0-66863. This fraction 
being re-mixed with the fractions 66-5°-67-5° and 68-5°-69-5° and the 
mixture again fractionated, the fraction 71°-73° gave on analysis 
C=83-80 per cent., H=15-80 per cent., sp. gr. 0-67178, indicating the 
presence of n-hexane. H. M. 


ARGENTINE Ort InpuUsTRY In 1923.—Campbell M. Hunter. The Times, 


Trade & Engineering Supplement, March 29, 1923. 

The oil industry in Argentina continues to increase, and the total pro- 
duction of 530,000 tons of crude oil in 1923 shows an increase of about 
80,000 tons over 1922. This increase was chiefly derived from the 
Government properties at Comodoro Rivadavia and Plaza Huincul, 
although the Astra Petroleum Company and the Cia Ferrocarrilera de 
Petroleo also obtained a larger output :— 

Government Private Companies 


production. production. Total. 

Tons. Tons. Tons. . 
1920 .. 226,545 31,964 ee 258,509 
1921 .. 277,725 44,330 322,055 
1922 .. 348,936 ee 101,264 450,200 
1923. .. 415,557 ee 114,500 ee 530,057 


Changes in the management of the Government properties at Comodoro 
Rivadavia resulted in intensive development work, especially as regards 
extending proved areas. Owing to the lack of storage and t . 
production on this property had to be restricted until the arrival of the 
two tankers ordered in 1922, and subsequently it became necessary to 
order another tanker, the arrival of which will bring the total carrying 
capacity of the Government tanker fleet to 37,000 tons. 

The percentage of unproductive wells drilled continued to be small, 
amounting to under 5 per cent. 

The Astra Petroleum Company completed ten productive wells during 
the year, its daily production now being about 250 tons. This Company 
is constructing a shipping port at Caleta Cordoba, about nine miles 
north of the Government pier at Comodoro Rivadavia, and tankers will 
be loaded by means of a submarine pipe-line ending at a dolphin. 

The Cia Ferrocarrilera de Petroleo carried out prospecting work on its 
property during the year, and what promises to be a very productive 
section was located. A rich gas area was also developed, supplying fuel 
for use on the property and a surplus for neighbouring concerns. 

Drilling by the Eastern Petroleum and Finance Company resulted in 
the locating of the northern extension of the Astra Company’s- prolific 
field, but so far oil has not been struck in commercial quantities. 

By the end of the year the Anglo-Persian Oil Company had drilled 
some twelve wells, being most successful in the Cafiadon Rosales area. 

The operations of the various concerns indicate that productive wells 
can reliably be drilled over an area of at least ten miles in a north-south 
direction, with an at present unknown extension inland from the coast. 

In the Comodoro Rivadavia district the possibly productive area is con- 
siderable, the distance between the most northerly and the most southerly 
producing wells being about twenty miles. 

Next to Comodoro Rivadavia the most important area is at Plaza 
Huincul, Territory of Neuquen, where a high-grade oil was struck by 
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the Government at the end of 1918. The Government intend to drill at 
least eighteen wells here during the present year, and to obtain authority if 
to erect a refinery and increase the present storage facilities. Pros- \ |} 
pecting rights in this area have also been granted to several companies, 
and the Cia Petroleo de Challaco and the Argentine Oilfields, Limited, 
have been successful in sinking producing wells. So far the other 
companies operating here have not met with much success, though 
some of the wells have struck gas under considerable pressure. 

In the Province of Jujuy a well sunk by the State Railways obtained 
oil at a depth of 538 metres. 

The oil industry of Argentina has made considerable progress since 
its commencement, and the production in 1923 was about one-third that 
of Rumania and exceeded that of Trinidad, both of which countries have 
produced oil for many years. 

The proposed alterations to the Mining Laws as regards oil are still 
ub judice, and it is hoped that obvious defects will be eliminated or 
modified so as not to injure the industry. 

The future of the Argentine oil industry is full of promise, and both 
the Government and the private companies are known to be increasing 
their drilling programmes, while market conditions are such that the 

» industry can hardly fail to be prosperous. G. 8. 


Economy H. T. Tizard, A.F.C., F.R.A.8. 
Wilbur Wright Lecture, Royal Aeronautical Society, May 29, 1924. 
Three main factors affect fuel consumption in flight : efficiency of the 
aeroplane, efficiency of the engine, and navigation. The problem of fuel Pr 
economy in flight may be divided into two parts, (a) the principles 
governing the economic use of an aeroplane, having regard to weather 
conditions, and (6) the design of aeroplanes to obtain maximum efficiency. 
The author deals with the first part in detail on scientific lines, giving 
formule by which the consumption of fuel per mile may be ascertained, 
and a table showing the measured and calculated maximum miles per 
gallon of petrol for several types of machines. As regards eugines, the 
multi-cylinder internal combustion engine has two disadvantages, (a) 
imperfect distribution, resulting in some cylinders being supplied with a 
richer mixture than others, and (6) in the short time available it is 
impossible to explode completely a mixture containing more than about 
a 15 per cent. excess of air. The lowest consumption of a multi-cylinder 
engine of compression ratio 5 : 1 is about 0-52 Ib. of petrol per h.p. hour. 
iments with direct injection have yielded interesting results, but 
the author is doubtful whether this type of engine would be suitable for 
aeroplanes. Another method is stratification—i.e., arranging the 
mixing of fuel and air so that after compression the sparking plug is sur- 
rounded by a rich mixture, while, near the piston, air is present in excess 
of that necessary for complete combustion. Preliminary experiments 
have indicated that with compression ratios of 5 : 1 a consumption of 
0-45 Ib. of petrol per b.h.p. hour can be obtained. G. 8. 


GEOLOGICAL. 

Dre ERDOLPRODUKTION POLENS, IHRE VERGANJENHEIT, IHRE GEGENWART, 
UND InRE ZuKUNFT.—Dr. Karl Friedl. (Wien). Petroleum Zeit., April 1, 
1924, pp. 377-81. 

The latter part of this paper contains an interesting summary of the 
Geology of the Polish oilfields. First the Boryslaw-Tustanowicz 
Moazinea field is described, and next that of Schodinca-Uryez. These 
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two fields are represented as of different geological types of oil-occurrence 
That of Boryslaw is closely dependent upon a large, even, cupola-shaped 
fold which belongs to the fundamental structure of the Carpathian 
Mountain system. The Schodinca field is associated with a narrow, 
lengthy, steep anticline lying within the great over-thrust of the Car- 
pathian border: it is the author's “inner-Carpathian” type, and — 
characterises Western Galicia. Over 70 per cent. of the oil-bearing is 
credited to the Boryslaw-Tustonowicz-Moazina field, which reached the 
acme of its production in 1909, and has declined in value since. 

The Schodinca-Uryez field has also long since passed its maximum. 
Dr. Fried! does not consider that either of these fields hold much promise 
of further important developments. He holds that the best chance in 
the future is presented by the region between Dolina and Nadeworna, 
with the oil-fields of Rypne, Dzwiniacz and Bilkow. These belong to 


the Boryslaw type. J. E. M. H. 


Om Seexinc tn Kamrscuatxa. — Petroleum Zeitechrift, May 1, 1924, 


p. 565. 

An expedition under the direction of Mr. Polervoy, professor of 
geology, has returned recently to Viadivostock from Kamtschatka. It 
reports the presence of naphtha of high quality, which the professor 
states has a quality superior to that from Saghalien. A large expedition 
is being organised by the Geological Committee specially directed 
towards the search for mien in Kamtschatka. J. E. M. H. 


Prosrectinc ror Perroteum C. Andrews. Economic 


Geology, Vol. X1X., No. 2, March. 

The author suggests that the failure to find petroleum up to the 
present time is due to the fact that the conditions which controlled the 
formation of commercial oilfields of Tertiary age in the principal fields 
of the world did not extend to Australia. These fields parallel the curves, 
axes, or zones of the Tethyan, Malaysian, Antillean, Pacific, and Alpine 
mountain zones. He concludes that if commercially valuable oilfields 
do exist in Australia they will be found in formation older than the 
Tertiary. Boring operations in New South Wales, Victoria, Tasmania, 
Queensland, South and West Australia are cited, all of which were 
failures. Geological structure was disregarded in granting oil con- 
cessions in the last named, some being on closely folded Archezam 
schists, others on Tertiary limestones, and so forth. In the Northern 
territory also only negative results have been obtained. As regards the 
Nusozoic and Kainozoic sediments in Sumatra, Java, Borneo, Ceraca, 
New Guinea or New Zealand the folding movements affecting them are 
not characteristic of Australian conditions. A concise account of the 
geological structure of Australia follows. Four zones of the Archean 
nucleus of Western Australia are described : (a) the South-Western, (b) 
an outer zone passing through North-West Queensland and the Northern 
Territory, (c) the Inland Plains of Eastern Australia, and (d) its plateaux. 
This area is separated from outlying islands to the north, north-east, 
and east by deep seas. Paleozoic deposits were formed, but not seriously 
affected by folding, which was slight and terminated at the close of this 
era. Shallow water Mesozoic and marine Tertiary deposits occur in the 
south of the continent ; both were eventually y cvened into plateaux, 
but with no folding. Finally this inference is drawn : that the gpa 
of securing crude oil in commercial quantity in Australia is small, and 
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Les Gisements pe Ch. Finaton. La Revue Pétrolifire, Brrv3 
March 8, 1924. 
This paper gives a summary account of the geological conditions under 
which petroleum presents itself all over the world. The author insists 
particularly upon the relations existing between a lacustrine facies of 
the mother-rock and the hydrocarbons. The Primary rocks are dealt 
with first, the earliest (gas) evolution of New York City being placed in 
the Upper Cambrian. The Silurian forms part of the great petroleum 
fields of Canada, Ohio, Kentucky, Tennessee and Missouri, the Trenton 
limestone being assigned the double réle of parent rock and storage. The 
Devonian also bears oil in these regions and Pennsylvania, especially in 
the upper division, in which thick sandstones repose on schists rich in 
Ganoid remains. These rocks may also be both the source and store- 
house of the hydrocarbons. The passage from these beds into car- 
boniferous is insensible in America and coal basins are sometimes super - 
posed on petroliferous areas, or in their neighbourhood. An interesting 
contrast is drawn between the Primary rocks of America, usually hori- 
zontal or very slightly folded, and those of Europe, which, even if forming 
plains or plateaux, are in general strongly folded, representing the relics 
of ancient mountain chains; consequently, oil, perhaps originally 


present in them, has disa; by long continued oxidation or erosion ; 
whereas, the American i its, free from disturbance, still hold their 
oil remains. J. E. M. H. 

Les GisemMents pe —II. Ch. Finaton.— La Revue Pérolifére, 
April 5, 1924. 


This paper, the second, contains a discussion of oil occurrences in the 
Secondary and Tertiary series. In the former the author estimates its 
duration as less than half that of the Primary, even if in volume they 
may equal or surpass the latter strata in volume. He infers that if the 
bitumenising phenomena proceeded at the same rate during the two 

less hydrocarbons would be formed in the Secondary series. 
Also the intensity of these phenomena was less in the Secondary, as it 
was notably a period of relative calm as regards orogenic and volcanic 
forces. The Triassic era is specially designated as important as a source 
of oil in France, Germany and Spain, and less so in Algeria and Italy ; 
the lake facies here is indisputable. Depth, restricted areas of local Le 
distribution, with slight indications of oil, have militated against its 
exploitation, to which may be added, at the author's own suggestion, a 
general supineness in the Latin races! He remarks that if one quarter 
of the indications found in France and Spain had occurred in America, 
the regions would by now teem with derricks. Cretaceous oil is men- 
tioned in Rumania and Galicia, probably due to the migration of oil 
from Miocene strata. Jurassic rocks are unimportant. The Tertiary 
period of sedimentation is estimated as lasting perhaps one quarter as 
long as that of the Secondary, and was less intense. The Alpine up- 
heavals of the Miocene period favoured lake deposits, and the fracture of 
the manifs provided oil storage. The bitumenising process was thus 
favoured in the neighbourhood of the uplifts. Tertiary oil is mainly 
European. Opinions differ as to its sources ; some favour the Flysch 
of Menstrine facies, others the saliferous mark in the Upper Miocene, 
migration playing a part. On the two flanks of the Caucasus the oil 
occurs in the Upper Miocene. On the whole the Tertiary oil seems to 
illustrate well the author's contention for the connection between the 
lacustrine deposition and occurrence of oil. 

J.E. M. H. 
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Brrumen et Pérrotes pe Mapacascar.—L. Joleaud. La Revue Pérolifére. 
April 26, 1924. 

Madagascer offers the most important shows of bitumen of the 
French Colonies. M. Léon Bertrand and the author were commissioned 
by the French Government to examine this island geologically, and this 
paper gives an account of their observations, The eastern half of Mada- 
gascar is formed of gneiss and granitic rocks, which extend westwards over 
more than half the land surface. Then follow in order Peruvian, Trias, 
Jurassic, Cretaceous and Tertiary formations in order named, and with 
comparative regularity parallel to the Mozambique channel. The 
sediments repose unconformably upon the crystalline rocks, being 
ushered in by conglomerates and coarse sandstones. Four periods of 
folding are distinguished : (1) in the centre and east (Caledonian), (2) 
more to the west (Hercynian), and (3) in Mid-Cretaceous times (the last 
named affected the previous Hercynian folds, accentuating their anti- 
clines and synclines), (4) Tertiary folds and distortions following approxi- 
mately a meridian are described in detail. Bituminous appearances 
always appear in the west of the island, either as bituminous shales o1 
bituminous sands. The former (Jurassic) are not important; the 
latter (Triassic) occur in large masses, and contain from 10 to 12 per cent. 
bitumen; they are mentioned as probably valuable, but data are 
wanting for their complete discussion. Manambolo, Maroboaly and 
Folakara bituminous areas are described briefly in this paper; Anglo- 

= African societies are noted as having drilled unsuccessfully within the 

last two, neither of which do the authors consider as favourable. In 

their view the regions of the Manamboa and of the Banobe contain the 

he most important of the western bituminous rocks, which are Triassic. 

ite Finally, the probability of oil accumulations is considered. Regions to 

7 the north-east and south-west of Cape Saint André are designated as 
vO 


affording favourable conditions, where large anticlines and a good cover 
of Triassic and Jurassic beds occur, and which are sufficiently remote 
from the regions where bitumenising processes have been at work. The 
Jurassic and Cretaceous zones on the borders of the Trias regions are 
also recommended for research. Sketch maps accompany the paper. 
J. E. M. H. 


Le Pérrote ew Arrique E. Marshall] Hall. La Revue 
Pérolifére, March 1, 1924. 


This gives a short account of an expedition to the Uganda Protectorate, 
undertaken with the hope of establishing a connection between the 
known asphalt seepages on the eastern shore of Lake Albert and a 
reported oil-seepage in the River Nile near Masindi Port. This last- 
named seepage proved fallacious, marsh gas and a little vegetable oil 
accounting for the phenomenon. Moreover, Uganda, north of a line 
joining Fort Portal with Jinja and so on to the Elgon granite area beyond 
Lake Kioga, and including the area eastwards from the Lake Albert to 
the same region, was found to exhibit all the indications of a region of 
regional metamorphism, with few if any true sediments. This reg is region 
consists largely of a surface covering of Laterite, through which are 
obtruded the peaks of granite and schistose rocks. The absence of 
marine transgressions has led to an interesting series of metamorphic 
and plutonic rocks, altered to a considerable depth by the effects of sub- 
rial denudation. Various stages in the formation of Laterite can be 
seen at different points, clearly showing the mode of formation from 
Igneous and Metamorphic rocks. Observations during a short excursion 
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to the Belgian side of Lake Albert seemed to point to the probable 
connection between the oil-yielding sediments in the lake, with oceanic 
conditions of deposition from the Atlantic side. True marine shales 
were observed to the south of the lake, which extend as far west as 
Stanleyville and the Congo, where oil-shales have been ye 
even indications of oil itself in the free state. J. E.M 


Devetorment in Ataska.— Mr. Alfred H. Brooks (Chief Alaskan 
Geologist, U.S.A. Geol. Survey). Oil Engineering and Finance, May, 
1924, p. 264, 

In his report of last year’s explorations in Alaska, Mr. Brooks states 
that there are two very large seepages marked by flowing petroleum 
emanating from small ridges about a mile apart, several miles from the 
coast near Cape Simpson, fifty miles south-east of Point Barrow, the 
extreme north of Alaska. The surface exposures are clay shales with 
hard, thin partings of calcareous shales, which lie nearly horizontal. 
They are probably of Jurassic age. The survey indicated a wide dis- 
tribution of the seepage formation. The rocks, slightly disturbed 
towards the north, show increased folding southwards towards the 
mountains. The report is not unfavourable to the existence of an oilfield. 

J. E. M. H. 


Tue New Perroteum Discovery 1x Germany.— The Petroleum Times. 


May 10, 1924. 


At Daunhorst, near Celle, in the Province of Hanover, a well was 
drilled, and on March 10 this year, at 765 metres, oil and gas issued 
with estimated production of 25 to 30 tons per day. This Hanover 
petroleum occurs in salt domes analogous to those of Rumania, Texas, 
etc., but the former has not proved so productive as yet. The oil is 
confined to the Triassic system of beds, except where overlying recent 
beds have become impregnated with oil by migration from subjacent 
strata. J. E.M.H 


Gypsum or Persia.—J. V. Harrison. con. 


Geol., 1924, 19, No. 3, 259. 


The article deals with the gypsum deposits that extend for more than 
1000 miles from Lingeh on the Persian Gulf north-westwards into Asia 
Minor in a band sometimes over fifty miles wide. The lowest horizon at 
which gypsum is found is 50 ft. below a junction between platy and 
massive limestones paleontologically determined as Upper Eocene. 
The massive limestone is followed locally by the Urmi series (Middle 
Miocene) and, unconformably, by the Fars, the lower division of which 
(Upper Miocene) is the principal gypsiferous formation. Recent gypsum 
is also found. In the Eocene the gypsum is massive or banded and 
porous, and associated with corroded and porous limestone and sulphur ; 
there are indications that it replaces the limestone selectively. Sulphur 
springs are common in the massive limestone. In the Fars the association 
is with green and red marls and corroded limestones. The lowest 500 ft. 
of this series is mainly gypsum. Recent earthy gypsum results from 
the evaporation of subsoil water, or the action of sulphurous spring 
waters upon limestone débris. The theory that the gypsum was deposited 
from sea-water requires the evaporation of 14,000,000 cubic miles of 
water to one-tenth of its bulk to provide enough gypsum for the Lower 
Fars alone, leaving out of account the great deposits of adjoining 
countries. Such enormous quantities make it difficult to accept 
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the theory. Other views are referred to, but the author favours meta- 


In the cont yus deposits of Egypt, caste of bivalves in selenite 
show the possibility of replacing limestones by gypeum. Nevertheless, 
it is believed that part of the Fars gypsum was deposited from solution. 
The selective action that leaves some limestone beds untouched is 
probably to be explained by the presence of an impurity acting as a 
catalyst. “It is probable that the changing of the limestone into 
gypsum started in the Pliocene and continues to-day.” 

Ww. G. W. 
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Rerintnc (Perroteum) sy CAPILLARY-ABSORBED Aciw.— 


F. Schulz. Petroleum, 1924, 20, 317-320. 


The removal of the colloid substances which cause high colour and 
turbidity by concentrated sulphuric acid in petroleum refining is prin- 
cipally a physical process, accompanied by subordinate chemical reactions. 
This process, in a few minutes, reaches a stage of equilibrium, in which 
the acid sludge reacts with a further quantity of distillate, and the 
refined distillate with a further quantity of acid, showing analogy with 
the distribution of a substance between two immiscible solvents. From 
colorimetric data a curve may be drawn, analogous to the adsorption 
curve. Acid refining is favoured by low temperature, whereas chemical 
action is leas at low temperature. Decolorisation and clarifying may be 
carried out by decolorising powders, which have no chemical action. _ The 
colouring substances are taken up by acid without any 
chemical decomposition. The } Alen Pros of sulphur dioxide and 
sulphonic acids commences slowly at a time when the 

tains sulphonated products in true solution and in colloid solution, 
kieselguhr takes up 100 per cent. to 140 per cent. of concentrated 
sulphuric acid, remaining a dry powder. On treating a spindle-oil 
distillate with 10 per cent.—15 per cent. of this powder, a light clear 
refined oil was obtained with a loss of 6 per cent. Similar treatment of 
machine oil gave a loss of 25 per cent. Filtration of spindle oil or of 
lignite distillate through a layer of powder 30 cm. thick gave discoloured 
oils. Kieselguhr saturated with zinc chloride showed no decolourising 
action, but with sirupy phosphoric acid gave a clear oil, the 
used, thrown into water, giving up a viscous brown oil. A portion of 
the sulphuric acid used in treating oil remains in colloid solution in the 
oil, not settling out even in a period of 20 days. H. M. 


Actp Treatinc Process ron Perroteum Propvuctrs.—L. Gurvich. Petro- 


leum Zeit., 1923, 19, 1239. 

A study was made of the distribution of sulphuric acid when agitated 
with benzine and the stability of compounds formed. 500 gms. of 
benzine—b.p. 65°-105°C. and sp. gr. 0-746—was shaken for three 
minutes with 90 gms. of 95-6 per cent. H,SO, and allowed to stand 
24 hours. The acid layer then weighed 70 gms. and had an acid 
concentration of 96-6 per cent., showing that 21-5 gms. of acid had been 
absorbed by the benzine. On agitating the latter with a | : 3 solution 
of alcohol in water saturated with sodium chloride, 19-2 gms. of acid 
were recovered, from which it was concluded that the acid forms a loose 
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and is decomposed by cold water or even on standing. G. P. R. 


Catatytic Acents—Imrprovep Manuractrure or.—W. A. Patrick. E.P. 
212,034, of Jan. 17, 1923. 

Silica gel, when made according to E.P. 136,543, consists of a porous 
structure, containing 3 to 12 per cent. of water, capable of adsorbing 
21 per cent. of its weight of water when in equilibrium with water vapour 
at 30° C. under a partial pressure of 22 m.m. In the state of hydrogel, Mer 
containing 90 per cent. of water, it is capable of adsorbing considerable 
quantities of alkali hydroxides from dilute solution following the usual 
adsorption curve, but will not adsorb acids or salts. The adsorbed 
alkali will, however, react with salts and thus enables an oxide, hydroxide 
or basic salt to be precipitated within the pores of the gel whereby an 
extremely active catalyst is produced. The concentration of the alkali 
varies between 0-05 and 0-005N according to the quantity of catalytic 
material to be precipitated, and is all adsorbed after 8-10 hours standing 
in contact with the hydrogel. The neutral liquor is then drained off 
and a 0-1 molar solution of iron, aluminium, copper, magnesium, s:!ver, 
nickel, etc., salt added. After five hours the solution is poured off and 
the impregnated gel washed with water, dried in air at 75-120° C. and 
afterwards at 300-400° C. F. G. P. R. 


Imp! 


Catatytic Aczents—Improvep ManuracrurEe or.—W. A. Patrick. E.P. 
212,035 of Jan. 17, 1923. 


The efficiency of any catalytic agent depends on the effective surface 
exposed to contact with the reaction materials, and it has been found 
that this object is attained by impregnating a porous material with a 
colloidal solution of the catalytic agent. The pores, however, should 
be of such a diameter that they are of the same order of magnitude as 
that of the colloidal particles, and it has been found that silica gel, 
prepared according to E.P. 136,543, has the required structure. When 
a colloidal solution of a metal or metal oxide is allowed to stand in contact AN 
with the gel, already saturated with water, the colloidal particles diffuse 
slowly into the water within the pores of the gel. The solution is then 
drained off and the gel dried at 100°C. When thus deposited the 
catalytic material appears to possess a degree of dispersion comparable 
to the colloidal state and in consequence has the highest degree of 
activity as a catalyst. F. G. P. R, 


vED ManuracturgE or.—The Silica Gel Corporation and 
W. A. Patrick. E.P. 212,065 of Feb. 9, 1923. 


A method for the preparation of gels of tin, aluminium, tungsten and 
and titanium oxides either singly or in admixture. A solution of the 
sodium or other soluble salt of the acid of the oxide in question, varying 
in concentration from 3 per cent. to 8 per cent., and a quantity of a 
strong acid, such that the resulting mixture is 0-5N acid, are mixed 
together with vigorous stirring at amy temperature between 15° C. and 
80°C. The resulting mixture will remain clear for four to five hours and 
then set to a firm hydrogel. The latter is then broken up, washed free 
from acid and salt, dried slowly in a stream of air at 75° to 120° C. for Pr 
four to eight hours and finally at 300°-400° C. or in a vacuum at 75°- 
120°. Plural gels of one or more of the oxides and silicon oxide may 
also be made in the same way. The resulting hard, porous gels are 
highly efficient absorbing agents. F. G. P. R. 


wee 
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Process AND ApraRATUS FoR Distinuine W. Sales. U.S.P. 
1,490,055 of April 8, 1924. Appl. April 4, 1921. 

A continuous stream of crude oil, containing light hydrocarbons is 
heated to distillation temperature. The vapour is separated from the 
unvapourised oil and passed slowly through a reflux tower packed with 
filling material, having an extensive contact surface. The vapour is 
then separated into its constituents by fractional condensation. 

T.A.8. 
MetHop oF Recovertne Van Warren. U.S.P. 1,484,922 of 
Feb. 26, 1924. Appl. Oct. 6, 1919. 

Oil is heated in a container, fields gas being introduced in the pool of 
oil. Heated oil is sprayed into the space above the oil where it comes in 
contact with the hot gas. The hot gas, accompanied by panting yo 
is passed through a condenser. 


IMPROVEMENTS IN OR RELATING TO THE TREATMENT OF MINERAL O1Ls.— 
V. L. Oil Processes Ltd. and O. D. Lucas. E.P. 211,864 of Jan. 19, 1923. 


In the removal of sulphur compounds from oil by treatment with 
ammonia (cf. E.P. 108,019), it is found that the reaction is reversible 
and consequently the proportion of products of reaction between the 
impurities in the oil and ammonia, and the reacting substances should 
not exceed that at which the reverse reaction takes place. To overcome 
this difficulty the chief product, hydrogen sulphide, is removed during 
the treatment by passing the oil through sodium plumbite or stannate 
solution and then filtering to remove the solids formed before giving the 
oil further ammonia treatment. The process may be facilitated by the 
addition of a base metal catalyser, described in E.P. 5847/14. The 
removal of the hydrogen sulphide may be carried out in liquid phase as 
described or also in the vapour phase by passing the oil vapours over 
hydrated iron or lead oxides or over bauxite. T. A. 8. 


An Improvep Meruop or Treatinc Oms.—G. E. Heyl. E.P. 213,946 of 
Oct. 7, 1923. 

Mineral oil is desulphurised by subjecting it to the action of an 
electric current traversing an aqueous solution of a suitable metal salt, 
such as sodium chloride or sodium hydrate. The time of treatment is 
decreased by the presence of metal or other catalysts precipitated in the 

used as a catalyst. The oil is emulsified with brine and the current 
may be supplied by lead electrodes dipping into the brine. The current 
may be direct or alternating and a suitable voltage is 4 to 25 volts., but 
high voltages may be used. T. A. 8. 
Process or Treatine Acip Stupcr.—E. C. Higgias and O. C. Smith, Assrs. 
to Cosden & Co. 
A mixture of acid sludge and coke or hydrocarbon oil is treated with 


“alkali and agitated by means of steam. 
suitable for fuel, is obtained. 


Process or Treatina Spent CLARIFYING AND DecoLouRisinc AGENTs.— 
M. L. Chappell, E. P. Wright and M. L. Moore, Assrs. to Standard Oil 
Co. U.8.P. 1,488,895 of April 1, 1924. Appl. Dec. 28, 1922, 
Spent decolourising agents are washed with a colour solvent containing 
acetone andanacid. T. A. 8. 
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Mernop or Treatine Cray.—J. L. Weir and J. C. Black. 
U.S.P. 1,492,184 of April 29, 1924. Appl. Oct. 8, 1922. 

Clay for use in refining petroleum, vegetable and animal oils, waxes, 
sugars and similar substances, is treated with acid not exceeding 10 per 
cent. in weight of the clay. The products of reaction are not removed. 

T. A. 8. 


Use or In THE ReFininc or Petroteum.—A. Guiselin. Les Matiéres 
Grasses. March 15, 1924. 


(a) In the refining of lubricating oils clays have been used to break 
down emulsions formed during the water washing of lubricating oils 
after their treatment by concentrated sulphuric acid or by solutions of 
caustic soda. The agitation of the mixture of oil and water with smal! 
quantities of well-dried clay has been found to be an efficient method of 
breaking down these emulsions. 

(6) In the refining of cracked oils, owing to the unsaturated condition 
of the distillates obtained by the cracking of heavy oils, their refining by 
means of acid and soda is rendered very difficult. The sulphonic acids 
formed during the treatment by acid combine with the soda to form 
soaps which are soluble in the oil. In consequence, it is impossible to 
separate these sulphonic acid soaps either by filtration or by prolonged 
standing in tanks. Two methods are available for the elimination of 
these soaps. The first is to treat the oil with dried clay after complete 
refining with acid and soda. The second is to proceed to the treatment 
by clay immediately after the acid treatment and separation of the tar. 
The second method is considered preferable, as it eliminates the formation 
of emulsions and gives far better refined products. 

(c) In the refining of redistilled treated oils, lamp oil (kerosene) 
although quite white after refining with acid and soda, is not found to 
burn well in lamps. The wicks become encrusted in a few hours and 
frequent attention is necessary. It is known that the incrustation is 
composed of mineral matter, mainly sodium sulphate. In order to 
obviate this trouble with the wicks, treatment by acid must be dispensed 
with and replaced by an extensive washing with soda, followed by treat- 
ment with dried clay. The soda wash is rendered necessary because of 
the presence of sulphuric acid produced during the distillation. 

(d) Simplification of plant. Much of the duplication and renewal of 
agitators or washers can be avoided by the use of dried clay. Acid and Cor 
soda treatment can be carried out in a single washer. After the elimina- 
tion of the majority of the tar formed during acid washing, small quan- 
tities of well-dried clay, agitated with the oil, will effectively ipitate 
the last traces of acid tar. WHT. 

Motor Srigirs amp Om FvE.s. 
Rerort on Heavy Om Encine Workince Costs.—Diesel Engine Users 
Association. Feb. 24. 


Average working costs per unit generated for the year 1922 of six 


Fuel 0-386d. Li 
Lubricating Oil .. 0-060d. 
Water and Stores .. O0Ol4d. 
Maintenance . .  ©-100d. 


Total .. ++  0-784d, 


=m 
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The Annual Plant Load Factor taken over the whole six undertakings 
was 26-7 per cent. and the Running Plant Load Factor 64 per cent. The 
average cost of fuel oil was 103 shillings per ton and of lubricating oil 
3s. 7d. per gallon. 

During the year, 1922—three costs have been obtained for 34 under- 
takings, of which five are overseas. The average costs of the English 
stations are as follows :— 


Fuel .. ..  0-408d. 
Lubricating Oil .. ©0073d. 
Water and Stores .. oa .. ©0-022d. 
Maintenance .. ©-188d. 

Total 0-987d. 


The fuel used per unit was 0-743 lbs. and -00181 gallons of lubricating 
oil were used. 
In the overseas stations the following costs were obtained :— 


Fuel .. 
Lubricating oil ae O-112d. 
Water and stores .. .. ©0-019d. 
Wages -. ©-135d. 
Maintenance . . acta ..  0-135d. 
Total  0-790d. 
The fuel used was 0-722 Ibs. per unit and the lubricating oil 0-00206 
gallons per unit. 


From valuable comparative data it is noted that some of the fuel 
consumption considering the load factor are much too high and the 
average fuel consumption should have been 0-675 lbs. per unit with an 
average load factor of 59-4 per cent. 

A comparison of the lubricating oil used with that of a 320 B.H.P. 
Diesel engine running under good conditions shew that the 34 under- 
takings used 63,100 gallons of lubricating oil whereas 16,700 gallons 
should have sufficed. Even allowing an increase of 100 per cent. to 
accommodate the idiosyncrasies of the types and combinations of 
engines used on of gallons of wan wand. 

A. 8. 


Cowrrot or Drronation.—G. A. Young and J. H. Holloway. J. Soc. 


Automotive, Eng., 1924, 14, 315. 

Control of detonation can be obtained by the use of anti-knock 
chemicals or by means of reducing the temperature of the walls of the 
combustion chamber so that the charge can be maintained at a lower 
temperature prior to normal ignition, thus insuring normgl combustion. 
A compression of 125 Ibs. can be used without detonation by the addition 
of a small amount of anti-knock material to the fuel, the increased 
efficiency being sufficient to warrant the extra expense, provided the 
mixture, spark plugs, valves and combustion chamber are maintained at 


the proper temperature. F. G. P. R. 
Liquip Fust.—E. H. Records. U.S.P. 1,491,275, April 22, 1924. Appl. 
Sept. 17, 1923. 
The fuel consists of 
Alcohol oe ae .. 81-50 per cent. 
Ethyl Ether 500 


Naphthalene .. 3-5 ” T.A.8. 
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Motor Furt.—T. Midgley, Assr. to General Motors Research Corporation. 
U.S.P. 1,491,998 of April 29, 1924. Appl. Oct. 4, 1918. 


The fuel for use in internal combustion engines, consists of a “ eutectic 
mixture of cyclohexane and benzene. T. A. 8. 


Synruetic Liquip Fur..—H. A. Jacobs. U.S.P. 1,489,763 of April 8, 1924. 
Appl. Oct. 30, 1922. 


The synthetic liquid fuel consists of benzol, } to } gallon, naphthol 
1 to 3 Ibs., kerosene } to 1} gallons, lubricating oil }-} gallons, carbon 
bisulphide 1/16-} gallon. 

. A. 8. 


Susstirute Fort Om.—J. J. Kirby, Assr. to General Oil Co. U.S.P. 
1,488,009 of March 25, 1924. Appl. March 30, 1921. 


A mixture is made of 3 quarts of water, 2 ounces of glycerine, 2 ounces 
of soap, 3 pints of crude oil, 3 pints of gasoline, 2 quarts of kerosene, 
1 pint of ammonia, 3 ounces of ether, 3 pints of naphtha and 3 ounces of 
alum. The mixture is boiled until the gasoline, ammonia, naphtha and 
ether are evaporated. The mixture (2} gals.) is diluted to 25 gallons, 
with a mixture of one part of crude oil with 2 parts of gasoline. 

T. A. 8. 


{ MPROVEMENTS IN Process or Makino Liquip Fue..—R. A. Butler. E.P. 
213,628 of Nov. 31, 1922. 

Liquid fuel is made by emulsifying oil and water in the presence of a 
small quantity of alkali. A suitable mixture consists of hydrocarbon 
oil 35 parts, water 64 parts, alkali 1 part. The emulsification is 
brought about by heating the mixture to boiling point when yg 
emulsification results. T.A 


Forrs ror Moror Surrs: Resvutts or THE CENTRIFUGAL TREATMENT OF 
Dreset anp Furnace Ort.—H. Moore. Motor Ship, 1924, §, 82-84. 
As coal-tar products command high prices for other industrial pur- 
poses, practically all fuel now employed on Diesel engines is of petroleum 
origin. As petroleum has a very low ignition point, ignition difficulties 
are seldom encountered. Possible sources of difficulty in burning the 
oil are asphalt, water and mechanical impurities. Asphalt is com- 
pletely combustible. The usual content of asphalt in Diesel fuel oil is 
hard asphaltum 2 per cent. and soft asphaltum 6 per cent. approxi- 
mately. As asphaltum is evenly distributed throughout the mass of 
the oil the engine seldom gives any trouble, and the walls of the com- 
bustion chamber remain clean. Difficulties are usually occasioned by 
mechanical impurities and water. Water is not dissolved or finely 
suspended throughout the fuel, but is irregularly distributed in pockets, 
which, when drawn into the engine by the fuel pump, cause misfiring, 
loss of speed, and subsequent overloading of the engine to regain its 
speed. Irregular firing causes deposits in the combustion chamber, 
and the contaminated lubricating oil causes a drag between piston and 
cylinder and may cause seizure. Smoking at the exhaust accompanies 
irregular firing. Mechanical impurities cause obstruction of i 
devices and wear on the needle valve face, and the accumulation of 
ash on the cylinder walls, increasing the wear on piston rings, pistons 
and cylinder walls. Centrifugal treatment has often been used to 
remove water and mechanical impurities from fuels, such as carburetted 
water-gas tar, and is being adopted on a large scale by Diesel engine 
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users. Many analyses have been made on fuel oil before and after 
centrifugal treatment recently. The specific gravity, coke value, and 


viscous oils, and almost totally removed from lighter oils. The results 


of treatment on a commercial-size centri are more satis- 
factory than on the laboratory machine treatment of Diesel fuel 
oil on a laboratory centrifuge showed a reduction in coke, from 2-93 


per cent. to 2-56 per cent.; ash, 0-027 per cent. to 0-020 per cent. ; 
mechanical impurities, from traces to nil; water, from traces to nil ; 
soft asphaltum, 2-20 per cent. to 1-90 per cent. ; hard asphaltum, 1-06 
per cent. to 0-98 per cent. (or, by the 40°/60° petrol method, from 4-02 
per cent. to 3-62 per cent.). Furnace oil treated underwent similar 
ehanges. The deposit from the bowl of the centrifuge operating on 
heavy Mexican oil contained 25 per cent. of ash; the deposit from 
Diesel oil, 18-75 per cent. of ash. The nature of the deposit, and the 


Sen todiyan by the analysis, and it is supposed that @ portion of the 


of water. An analysis of the deposit showed 48 . 
7-9 per cent. of ash and 45 per cent. of oil. The ash contained 5-3 per 
cent. of silica, 34-4 per cent. of iron oxide, sodium chloride and sulphate, 
and traces of calcium, magnesium and potassium salts. The water 


CRACKING, 


BLEMS IN THE Rerintnc or Cracxep C. Morrell. 
Chem. & Met. Eng., 1924, 30, 785. 
The 


paper describes some methods of treatment capable of dealing 
with the products obtained from the cracking of various types of oils, 
including the heaviest residues of Mexican and South American origin. 
The high sulphur and asphaltic character of these oils make the dis- 
tillates particularly difficult to refine, yet the methods outlined below 
are capable of giving a sweet water white spirit that is stable under 
marketing conditions. Three practical methods are given with alterna- 


1. Applicable only to types easily refined. (a) Agitation with sul- 
phuric acid (66 Bé) 2-6 lb. per barrel, (6) water wash, (c) caustic soda wash, 
(d) water wash, (e) distillation with open steam. 


op asphaltum content undergo little change by the treatment. The flash 
; point is sometimes raised a few degrees. The water is almost entirely 
ol 
m 
engines, as stated by Mr. Keller, of Wm. Doxford & Sons, is that the 
| improvement by treating is beyond question. Samples from large 
seale working on the M/S Sycamore, on oil with a rather high ash and 
water content, showed great reduction of ash and practical elimination 
separated by the centrifuge had 3-3 per cent. of solid contents, an 
amount closely corresponding to the proportion of solids in sea-water. 
Out of 0-102 per cent. of ash found in the original oil, the water content, 
2-6 per cent., which was almost entirely removed, thus accounted for 
0-086 per cent. of ash, leaving 0-016 per cent., an amount usually found i 
in dry oil. Much of the ash contents of wet oils is probably due to 
the salts dissolved in the water. The value of the centrifuge is most 
marked when the oil is inferior or irregular in composition, and 
especially for furnace oils. H. M. 
tive variations : 
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2. This is suitable for most oils and finds general application. (a) ch 
Agitation with sulphuric acid (66 Bé) 15-20 mins. for 1000-barrel batch, a 
settle and draw off sludge, (6) water wash usually 5-10 mins., (c) agita- is 
tion with plumbite solution until immune to “‘ doctor " test (20-30 mins.), p 
(d) water wash avoiding formation of emulsion, (e) distillation with open a 
steam. The plumbite solution consists of litharge -05—-2 lb. per barrel el 
of distillate, dissolved in 16-30 Bé caustic soda solution. This solution 
is recovered after use by settling and drawing off the clear liquor and a 
more litharge added. In some cases it is desirable to precede the J 
plumbite treatment with a caustic soda wash, this having the effect of | 
preventing the formation of suspended matter and emulsification and 
also, of course, economy in litharge. u 

3. This is useful in dealing with oils that cannot be successfully treated P 
with the previous methods. (a) Agitation with plumbite solution, t 
(6) water wash, (c) agitation with sulphuric acid, (d) water wash, (c) t 
caustic soda wash, (f) water wash, (g) distillation with open steam. 

This can be varied by giving a second plumbite treatment instead of the 
caustic soda wash. In certain cases it is necessary to complete these lure 
treatments by filtration through absorbent earths in order to produce an 
entirely stable product. The plumbite solution is used without the 
addition of sulphur on account of the solubility of sulphur in the oil. 
The author believes that the plumbite reacts with those unstable un- ' 
saturated bodies in addition to the sulphur compounds, but its action | 
varied considerably with different oils. The redistillation of cracked 
distillates requires special care, owing to chemical changes that may take 
place as a result of prolonged heating. A continuous system of dis- 
tillation with open steam is advocated, ee oe 
column and carefully regulated temperature control. _— 
APPARATUS FOR CRACKING HyDROCARBONS AND RECOVERING vat al 
M. H. Kotzebne and L. M. Bowman. U.S.P. 1,485,083 of Feb. 26, 1924. 
A cracking tube, passing through a heater, is packed at the inlet end, 
with alternate plugs of steel wool and gravel separated by perforated 
dises. At the outlet end of the tube is fixed an aperture outlet plate, 
there being an otherwise unobstructed passage through the heating 
tube. T. A. 8. 


IMPROVEMENTS IN INSTALLATIONS AND Devices FOR THE DISTILLATION AND 
DepoLyMerizaTion oF LiquIp oR LIQUEFIABLE HyDROCARBONS.— 
A. A. F. M. Seigle. E.P. 1,090,723 of March 20, 1924. (Appl. Dee. 20, 
1923.) Conv. (France) Dec. 22, 1921. 

Preheated oil is distilled at the bottom of a centrally heated vertical 
retort packed with chips of aluminium, copper and nickel. The vapours 
pass upwardly through the retort and by means of baffles are caused to Pr 
come in contact with the walls. On leaving the retort the vapours have 
a temperature of 600°C. On leaving the retort the vapours pass through 
two expansion chambers fitted with hot water jackets. The first 
expansion vessel is maintained at a temperature of 250-300° C., and is 
partially filled with metal chips which serve as a catalyst. The second 
expansion vessel is maintained at 180° C. Vapours not condensed are 
passed through coolers of the ordinary type. The whole cracking opera- 
tion is carried out at atmospheric pressure. T. A. 8. Pr 

Process ror Treatine Petrroreum.—C. P. Dubbs, Assr. to Universal Oil 
Products Co. U.S.P. 1,488,325 of March 25, 1924. (Appl. June 21, 1919.) 

Oil is passed, under pressure, through tubes set in a furnace, where it 

is heated to cracking temperature, It is then delivered into an enlarged 
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chamber fitted with vapour off-takes and a drain. The vapours pass to 
a dephlegmator where, in condensing, they heat tubes through which oil 
is passing into the system. The whole apparatus is maintained under 
pressure. Any condensate from the dephlegmator is added to the in- 
going oil stream. Carbon containing residue is drawn from the enlarged 
chamber and not allowed to re-enter the system. T. A. 8. 


MeTHop AND APPARATUS FoR ReFintnc Hyprocarspons.—C. R. Burke, 


Assr. to L. P. Burke. U.S.P. 1,487,438 of March 18, 1924. (Appl. 
Jan. 20, 1922.) 

Oil is cracked in stills and the vapours passed through narrow tubes 
into a vessel placed above the stills and containing oil. The heavier 
portions of the vapours are condensed and are returned to the stills 

the narrow pipes. An additional pipe and pump permits oil to 


be drawn from the vessel and delivered into any of the stills. 
T. A. 8. 


ImpROVEMENTS RELATING TO THE TREATMENT OF LiquID HypROCARBONS 


AND MORE ESPECIALLY CrackeD Sprieir.—F. G. P. Remfry. E.P. 
212,500 of March 20, 1924. (Appl. May 22, 1923.) 
Cracked spirit is treated in the liquid phase by passing it upwards 
through a heated filtering medium such as bauxite, fullers earth, floridin, 
silica or activated charcoal. The contact material is maintained 
at 100-130° C. The unsaturated bodies are polymerised, and on passing 
the liquid through a cold filtering medium such as bauxite they are 
removed. The process is applicable to all petroleum distillates and light 
hydrocarbons. T. A. 8. 


ImproveD Process AND APPARATUS FOR THE MOLECULAR CONVERSION OF 


HypDROcCARBON OILS AND THE SEPARATION OF RESULTANT PropucTs.— 
G. P. Lewis. E.P. 213,295 of Sept. 27, 1922. 

Liquid hydrocarbons, which may be mixed with powdered solid car- 
bonaceous matter such as coal, alkalies, alkaline earths, borax, bauxite, 
alumina, metallic or other chlorides is passed at a pressure of 100-300 Ib. 
through tubes heated to 350-500° C. The oil, after passing through a 
regenerative apparatus, where oil for further treatment is preheated, is 
allowed to escape through nozzles into chambers at lower pressure, 
where much of the oil is vapourised. The chambers are maintained at 
160°-300° C., and may be packed with catalytic refining materials, or 
high tension electric currents may be passed through the chambers. 
Hydrogen or hydrogen containing gas may also be pumped into the oil 
chambers to assist in hydrogenating the oil. T. A. 8. 


Process ror Distmuinc anp Crackine O1s.—V. T. Smith. U.S.P. 


1,490,862 of April 15, 1924. (Appl. March 5, 1923.) 

Oil is caused to descend through a layer of burning carbonaceous 
matter, the temperature increases as it approaches the bottom of the 
layer. The vapours produced are passed laterally through a layer of 
burning carbonaceous material maintained at a constant temperature 
in the path of the vapours, which are thereby cracked. T. A. 8. 


Process AND APPARATUS FOR Decomposinc HyprocarRBon OILS AND 


Water anp Re-composinc THE Propucts THEREFROM.—J. L. Murrie. 

U.8.P. 1,492,305 of April 29, 1924. (Appl. March 27, 1922.) 
Water is superheated, under pressure, and mixed with oil. The mixture 

is conveyed to a vapourising chamber, where the vapours are projected 
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against an obstructing substance. The vapours are then taken, under A 
pressure, through a specially heated converting coil and subsequently it 
condensed. T. A. 8. hi 

B 


Process or Rerintno Ow.—B. V. Stoll. U.S.P. 1,492,273 of April 29, 1924. . 
(Appl. October 28, 1919.) 

Oil is heated to cracking temperature under a pressure of 100 Ib. per a 
sq.in. It is then expanded at a lower temperature and under a pressure 
of 80 Ib. per sq. in. At the moment of expansion it is atomised with 
steam. T. A. 8. 


Improvep Process ror Hyprocenatinc Heavy Mrnerat Ors, Coat, 
Coat Stiwes on OTHER Heavy Hyprocarpons Raw 
PRODUCTS OBTAINED THEREFROM.—Internationale Bergin Compagnie 
voor Olie en Kohlen-Chemie. E.P. 213,661 of Jan. 2, 1923. 

In the production of light hydrocarbons from heavy oils, coal slimes, THE . 
etc., by treatment with hydrogen at high temperature and pressure, the 
necessity for previous desulphurising is avoided by carrying out the 
hydrogenation in the presenee of a metal of the sodium group. By this 
treatment sulphur compounds are eliminated and more complete hydro- 
genation takes place. In the treatment of Mexiean Panuco oil 5 percent. 
of sodium is used. T. A. 8. 


Tue Crackinc Process or Burton.—H. I. Waterman and H. J. W. Reus. 
Receuil des Travaux chimiques des Pays-Bas, 45, 1924, 87. 

As is well known, at the eracking process of Burton stress was laid on 
the interposing of the pressure valve behind the condenser. In inter- 
posing the pressure valve between the still and the condenser, con- 
densates would be obtained, containing many olefines. 

However, the earlier researches of B. T. Brooks, R. F. Bacon, F. W. 
Padgett and J. W. Humphrey (J. Ind. Eng. Chem., 1915, 7, 180) showed 
that this conclusion concerning the unsaturation of the distillates is 
not right. Brooks and others used as criterion in their researches the 
iodine number and the refining loss with sulphuric acid. Now this 
question also is of great interest for the practice of the dracking processes 
(“ Cracking Patents,” Journ. Inst. Petroleum Tech., 1923, 9, 37, 38a). 
The experiments were carried out with a fraction (sp. gr. 0-995) of a 
heavy Borneo crude (free from sulphur) of bromine number (addition 
according to MclIlhiney)=2-0. 

The temperature during the experiment was 437° C. The table 
shows the results of the experiments :— 


Number of theexperiment: IV. VI. VII. Mec 


Percentage of distillate 

(and oil separated in 

the foam-separator) .. 30+8 35-6+4 28+7 35+5 
Bromine number (addi- 

tion) of the distillate.. 20-8 170 27-2 28-7 
Sp. gr. of the dist. .. 0-873 0-898 0-858 0-833 Imr 
Percentage of residue .. 32 30-4 39 40 
Percentage of gas -- 203 14:3 17-2 18-7 
Sp. gr.ofgas .. 000105 000104 000104 0-00103 
Percentage loss .. oo 07 9-7 8-8 1-3 


Condensation under 
Condensation without pressure according 
pressure. to Burton’s method. 


ently 
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the duplicate experiments do not give quite the same results 
it is clear that with the oil used, and the way in which the experiment 
has been carried out, the condensation under pressure according to 
Burton does not lead to saturated distillates. 

Working according to Burton, the unsaturation of the distillate is 
certainly not less than in condensing under ordinary pressure. 

At the same time was observed that the bromine numbers of the 
distillate remained constant during a long period. 

When the same experiments were repeated after adding 5, 10 and 
15 per cent. AICI, respectively, with the same temperature and nitrogen 
pressure, they produced more saturated distillates it is true, although 
a complete saturation was not attained. H. IL. W. 


Lusricatinc Oms aNp Waxes. 


Tux Action or Mrerats anp ComBINATIONS OF METALS ON TRANSFORMER 


Oms.—H. von der Heyden and K. Typke. Petroleum, 1924, 20, 
320-325. 

Experiments on the changes produced in oils when sludge is formed 
were made on 150 g. of oil in a 300 cc. flask, in which was a metal sheet 
25 x 30 mm., by heating to 120° for 70 hours. At first 1-2 bubbles of 
oxygen per sec. were introduced: afterwards the oils were heated 
without oxygen in a flask with a perforated cork. The sludge formed 
was found in most cases to consist of metallic soaps. The results given 
refer to the oils settled off the sludge, if such was formed. bali 
were determined on the oil and sludge taken together they were 
5 per cent. higher for the greatest sludge formation, but little different 
for slight sludge formation. A figure obtained by multiplying the acid 
value and the sludge value is given as a convenient expression of the 
degree of action of the metal upon the oil. The experiments were made 
with single metals and also with combinations of metals. Tables of the 
results are given. When oxygen was employed the greatest action took 
place with the metals in the following order: weathered copper, bright 
copper, brass and tinned copper; and without oxygen: bright copper, 
weathered copper, oxidised copper, tinned copper. Many combinations 
of metals were tested, and high values obtained with oxidised copper 
and black iron, bright copper and zinc, and bright copper and iron. Zine 
and aluminium in combination with oxidised copper had slight action, 
but with bright copper were very active. ee 
the behaviour of turbine oils. J 


MecHANIcAL Friction as AFFECTED BY THE LuBRIcANT.—L. H. Pomeroy. 


J. Soc. Automotive Eng., 1924, 14, 307. 

The relationship between friction in automobile engines on the one 
hand and petrol consumption and thermal efficiency on the other are 
discussed. Water jacket temperature appears to have little effect on the 
thermal efficiency, and the saving by means of thermostats and radiator 


oil. F. G. P. 


Improvep Sotvutions or Non-MINERAL O1rts wire Ors anp A 


Process ror THEIR Manuracrune.—A. G. Marshall. E.P. 211,978 of 
Dec. 2, 1922. 

When a suitable non-mineral oil is mixed with a mineral oil, tWe solu- 
tions are obtained, one of mineral oil in non-mineral oil and the other 
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of non-mineral oil in mineral oil. The mainly non-mineral oil solution 
contains more mineral oil than can be taken up when non-mineral and 

mineral oils are merely blended together. Both solutions are suitable for 

use as lubricants in internal combustion engines. The solutions may 

be prepared by heating together the mineral and non-mineral oils—<.9., Ou 
12 parts mineral oil of viscosity 600 Saybolt at 100° F., and 7 parts 
castor oil to 60° C. The mixture is then cooled to 20° C., when separa- 

tion into two layers takes place. Solutions of varied character can be 
obtained by varying the proportions of the oils and the temperatures of 
separation. T. A. 8. 


Coat, Prron anp AsPHALT. 


ASPHALT-BEARING Rocks as a SourcE oF MINERAL O1Ls AND LUBRICANTs.— 
C. Manuelli. Indust. Olii. e Grassi, 1923, 3, 18-20. 


A description is given of the early efforts to distill bitumens in Italy, 
and the recent successes obtained by means of distilling the rock direct 
in place of first separating off the bitumen. Circular retorts of 40-100 
tons capacity per 24 hours at a temperature of 500-600° C. are employed, 
heating being done by means of a part of the bitumen. A mixture of 
oil and gas is obtained, the latter containing 10-6 per cent CO,, 4-8 per 
cent. CO, 64-4 per cent. CH, and 20-2 per cent. unsaturated hydro- Arr 
carbons. The oil, which is dark red, transparent, non-drying and con- 
tains no .resins, yields lubricating oils by the action of steam, air, or 
inert gases. The hot residue from the retorts is cooled to 42° C. by heat 
transference to the air required for combustion, and is used as CaO. 

F. G. P. R. 


Apparatus ror Destrructivety DisTittine PETROLEUM OR 
Ort From Or. SHates, Brrumrnovus Coat AND OTHER Hypro- Ar 
CARBONACEOUS MATERIAL.—A. Stalli. E.P. 213,046 of Jan. 22, 1923. 


Shale is distilled in a retort, the heat of combustion of the shale being 
used to liberate the hydrocarbons. The natural draught of the apparatus 
conveys the gases to the condenser. An automatically controlled hopper 
maintains the supply of shale to the retort and mechanical means are 
supplied for the periodic discharge of the spent shale. A series of con- 
densing towers is packed with pebbles of graduated sizes. T. A. 8. 


Proc 


APPARATUS FOR THE FRACTIONAL DISTILLATION OF OILS FROM OIL-SHALE OR 
Marertat.—D. K. Fairweather. E.P. 212,770 of March 20, 
1924. (Appl. April 18, 1923.) In 


A vertical shale retort is fitted with external and internal heating 
flues. Vapour traps are provided and also means for creating steam 
sprays or screens for the purpose of dividing the retort into a series of 
distillation chambers. Means are also provided for the continuous 
charging and discharging of the retort without allowing the escape of 
vapours. By gradual and controlled heating of the retort and the 
removal of the vapours immediately they are set free, excessive cracking 
is avoided. The product requires less after treatment than oil produced 
by other methods of distillation. T. A. 8. 


Apparatus For Distitiine SHALES AND THE Lixe.—D. J. L. Davis and 
G. W. Wallace, Assrs. to G.E. Co. U.S.P. 1,491,290 of April 22, 1924. 
(Appl. Sept. 20, 1922.) 

Oil is extracted by burning shale in a vertical retort fitted with a re- 
movable bottom closure to permit of the discharge ef the spent shale. 
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and makes a tight fit with the bottom of the retort. Combustion 
proceeds down the retort. . A. 8. 


Distittation Apparatus.—H. Groves and D. E. Lain. U.S.P. 
1,490,463 of April 15, 1924. (Appl. Feb. 4, 1921.) 

The retort consists of two circular concentric shells with an inter- 
vening retort chamber. Pipes connect both inner and outer chambers 
with the retort space, the pipes being spaced and staggered. Hot gases 
are caused to flow from the outer to the inner chamber through broken 
shale contained in the retort space. T. A. 8. 


Process ror Treatinc Ow B. Jenson. U.S.P. 1,490,213 of 
April 15, 1924. (Appl. Sept. 18, 1919.) 

Shale is passed through a series of progressively heated chambers, the 
vapours from each chamber being condensed separately. The con- 
densates from some of the chambers are revolatilised by bringing them in 
contact with the shale in the hottest chamber, the spent shale carrying 


off particles of carbon or other solids produced in the operation. 
T. A. 8. 


AND Metuop or Exrractine THe PerroteumM CONTENT FROM 
PETROLEUM-BEARING SAND OK SHALE.—J. Coogan. U.S.P. 1,487,541 
of March 18, 1924. (Appl. April 16, 1920.) 

Bituminous sand and similar material is agitated with water, and 
during the agitation petroleum solvent is added. The bituminous 
matter is washed out of the sand and floats on the surface of the water. 


ArraRATus For Ow From Oi SHate.—W. R. Smith. U.S.P. 
1,490,945 of April 22, 1924. (Appl. Feb. 7, 1923.) 

Shale is fed by means of an air-excluding conveyor into the top of a 
vertical retort, and falls through an internally heated zone in which it 
is destructively distilled. The vapours are drawn off into a condensing 
conduit and the condensed liquid is pumped to storage, the pump main- 
taining a slight suction on the retort. Part of the volatilised products 
bustion. The spent shale is discharged at the bottom of the retort 
through an air-excluding device. T. A. 8. 


InvestTiGaTions oF Ot, SHALE KerRoGEN BY THE FRACTIONATION OF THE 
Primary Brrumen tn High Vacuum anp By OrcGanic ExTRAcTIONs. 
By Chester Oklahoma Blackburn. Quarterly of the Colorado School of 
Mines 19, No. 2, April, 1924. 
The investigation comprised a study of the constituents in a shale 
kerogen obtained from typical Elko, Nevada, shale. The following 
is an average of several promixate analyses of Elko shale :— 


Moisture 4-50 Volatile on 
Fixed carbon .. -. 13-36 Ash oe 60-42 
Other constituents are as follows :-— 

Nitrogen, (theoretical available (NH) 800 40-5 lb./ton. 

Oil yield, 32-52 galls./ton. Sulphur =4-10% 
The retorting of the shale kerogen was carried out in an electrically 
welded retort, with the aid of a partial vacuum, in order to obtain 
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primary bitumen. Twenty-five retortings were carried out, and bitumens 
varying in colour from yellowish brown to dark red were obtained, 
The colour varied according to the degree of oxidation of the distillate. 
In these retortings, the first drop of light oil appeared at an average 
temperature of 192° C. with a vacuum of 217 mms. Hg. Heavy bitumen 
was first obtained at 273° C. with a vacuum of 305 mms. Hg. The 
following is a list of the average values from crude retortings :— 


Retorting time ee 6hrs. 22 mins. 

ific gravity of oil at 15-5° C. ee 0-878 
Cubic feet of water—insoluble gas per ton .. ee ee 1563 
Pounds of water— insoluble gas ee oe ee 
Pounds of water—soluble gas ee ee ee -- 110-50 
Pounds of spent shale per ton ee ee $e ee 1454 


High vacuum fractionation of primary bitumen was next undertaken 
in order to separate the various hydrocarbons present, without addi- 
tional cracking. The fractionations were carried out in a vacuum of 
below 4/1000 mm. pressure. The following is a list of the fractions 
obtained, together with their analyses and physical properties :— 


Fraction Cut. at value. No. - per 2 hrs. /21°C 
No °C. Wt. 60°F. gen. Igm. oil. 

Volatileoil — 5-62 -7925 1225 ‘169 — 1-4430 
1 .. 27-65 13-40 -8450 1108 — -330 3 i 1-4465 
2 65-100 11-33 -8074 974 — 402 — 3 1-4840 
3 102-142 14-92 -8820 873 — 438 — = 1-4920 
4 135-147 695 88945 8-7 — 473 — 1-4980 
5 142-156 7-19 -8986 84-4 — 486 — 1-5000 
6a 156-200 9-49 -8980 66-1 14:55 -482 10-99 | _- 
6b 158-200 9-24 9$030 770 — 10-86 1-5028 
7 208-235 11-42 9358 636 -— 597 — 5 om 


It was found that the fractions, on being released to the action of the 
air, became darker in colour, in some cases with rapidity. Extractions 
were carried out on the powdered shale, firstly using chloroform as a 
solvent. About 4% of montan wax was extracted, and from this, 
montanic acid (C,,H,COOH) was isolated. Secondly, using methyl 
alcohol as a solvent, a mixture of montanic acid ivatives (M.P. 
62-5° C.) was obtained. Thirdly, prolonged extraction with boiling 
water served to isolate ferrous and ferric iron, calcium, magnesium and 
manganese sulphates. 

From the fourth high vacuum fraction, using acetone as a solvent, 
Heneicosane (C,,H,,) (M.P. 40-2° C.) and a crystalline substance (M.P. 
31° C.) belonging to the olefine series were isolated. From the sixth 
fraction, using methyl alcohol as an extracting medium, Heptocosane 
(C,,H,.—M.P. 59°6°—S.G. at M.P. 0-779) was obtained ; 70-75% of 
the fraction being composed of this compound. 


Summary anp CONCLUSIONS. 


1. Some of the results of this investigation substantiate the theories 
and experimental work of Engler, with reference to the chemical nature 


of kerogen. 
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2. A study has been made of the constituents in shale kerogen from 
a typical Elko, Nevada shale, by the following means :— 

(a) Retorting shale kerogen in partial vacuum, obteining a true 

bitumen. 

(6) High vacuum fractionation of primary bitumen. 

(c) Relative analysis of fractions. 

(d) Organic extraction on powdered shale. 

(e) Organic extractions on primary bitumen and high vacuum frac- 
tions. 

3. Retorting in vacuo reduced the amount of cracking with a conse- 
quent increased oil yield. Under these conditions a true primary 
bitumen was obtained. 

4. Under similar conditions the first drop of light oil appeared from 
the condenser at 192° C., and the first drop of semi-solid bitumen at 
273° C. The average of these two values, pr 232° C., represents the 
temperature at which excessive decomposition of kerogen probably 
commenced. For most shales, the initial decomposition temperature 
at ordinary conditions of pressure is 365° C., which is approximately 
true for Elko oil shales. 

5. Conclusive evidence was obtained to show that almost no cracking 
took place during high vacuum fractionation. About 82% of the 
primary bitumen was fractionated without notable cracking. 

6. Montan wax was extracted from powdered shale from which 
montanic acid was extracted and purified. 

7. The evidence obtained from this investigation seems to indicate 
that the oil forming constituents in Elko, Nevada, shale kerogen are 
polymerised products of montan wax, which, upon thermal decomposi- 
tion, depolymerises, and forms, first, a primary bitumen tan wax ; 
then secondary products, or true oils, the results of a cracking process. 

8. Heptocosane (C,,H,,) was extracted from the primary bitumen ; 
also from the last two high vacuum fractions. 

9. All evidence from this research points to heptocosane as the 
highest member of the paraffin series of hydrocarbons obtained from the 
depolymerisation of the kerogen constituents, with subsequent cracking 
of the montan wax derivatives into their respective paraffin. 

10. Conclusive evidence was obtained to show that Elko shales 
contain some oil as such. It is a rather common belief that oil shales 
contain no oil. This statement is certainly not true, at least, for average 
Elko shales. Whether the small quantities of oil found in raw shales 
is absorbed oil from an old oil field, or whether it has been formed from 
kerogen constituents by pressure and friction during the period of 
formation, is a doubtful question ; but the author feels certain that 
the latter explanation accounts for these mechanically held oils. 

11. Many interesting physical and chemical properties were deter- 
mined on high vacuum fractions. 


12. Several new alum like compounds were extracted from Elko 
shale. W. H. T. 
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PETROLEUM DIVISION 
OF THE 
AMERICAN CHEMICAL SOCIETY.* 


The Division of Petroleum Chemistry met Thursday and Friday m ornings. 
April 24 and 25, at the Central High School. Both meetings were well 
attended. The programme of papers aroused much valuable discussion. 


The paper read by O. L. BAnnesry entitled ‘‘ Application of Adsorbent 
Carbon in the Petroleum Industry’ had to do with the application of the 
material to adsorb gasoline from natural gas. He mentioned the fact that 
adsorption carbon must be nonfriable and of high quality, and the best size 
and mesh is 16 to 14. He brought out the fact, however, that material finer 
than this gave better service where low gas velocities were encountered in 
that the saturation of the gasoline could be carried higher with fine mesh 
charcoal, but fine mesh charcoa! cannot be used with high velocity gas because 
of the resistance it opposes to the flow of gas in main gas lines. It costs 
money to compress natural gas and the charcoal towers impose a high re- 
sistance, hence more pressure must be carried on the gas stream to force the 
gas through the charcoal. He brought out the fact that while many attempts 
have been made to produce activated charcoal from other materials, yet the 
substance from which practically all of it is made to-day is cocoanut shell. 


G. L. Wenpt’s paper on “‘ A Theory of the Mechanism of the Action of 
Anti-knock Compounds ” aroused a great deal of interest and considerable 
discussion. Dr. Wendt proposes as a theory which may satisfactorily explain 
the mechanism of the action of anti-knock compounds one which has to do 
with an electronic mechanism. He states that combustion releases electrons 
which travel at high velocities before the flame front and seem to be respon- 
sible for detonation. But when tetra ethyl lead vapours are added the 
number of ions present are reduced and the removal of electrons by this 
process serves to decelerate the velocity of flame propagation. 


Epwarp Soxat presented a paper entitled “‘ The Chemical Structure of the 
Internal Combustion Engine.’ He represents the Katalite Corporation of 
New York City, which corporation proposes the use of an oxide on the piston 
of an internal combustion engine to influence combustion. He claims that 
comprehensive tests have shown that this method produces highly desirable 
results in accelerating and completing combustion, decreasing carbon forma- 
tion and decreasing detonation. However, a representative of the Bureau of 
Standards and one from the General Motors Research Corporation maintained 
that they had tried out the catalyst with negative results. 


T. A. Boyp, of the General Motors Research Corporation, read a very inte- 
resting paper on the “ Relative Effects of Some Nitrogen Compounds upon 
Detonation in Engines.” This is the continuation of the exceedingly in- 
teresting and valuable work this corporation is doing upon anti-knock com- 
pounds. Mr. Boyd stated that in general the nitrogen compounds which are 
most effective for suppressing detonation are the primary and secondary 
amines, 


* From Ind. Eng. Chem., News Edn., 2, I., May 10th, 1924. 
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R. R. Matruews, of the Roxana Petroleum Co., read a paper on the 
“ Determination of Dilution of Crank Case Oil.”” One method he proposes 
is the regular Bureau of Mines method, and another is a slight modification. 
Both methods check closely. This is an important determination in that a 

t deal of crank ease dilution takes place, and it is important that reliable 
methods be used to detect the dilution with the gasoline. 

Cc. E. Waters, of the Bureau of Standards, proposed a method called the 
“ Bichromate Number of Petroleum Oils "’ for determining oxidation of oil. 
By this method oils are partially oxidised by a solution of bichromate in 
dilute sulphuric acid. Mr. Waters brought out that there is great need for 
more accurate tests than have heretofore been used and asked that work be 
done by others along this line to determine its suitability. 

One of the most important papers read before the division was that read 
by W. A. Perers, junr., on the “ Separation of the Constituents of Petroleum 
by Fractional Distillation.” Mr. Peters brought out the fact that, compared 
to fractionation methods used by some industries, many of those used in the 
petroleum industry, that is, the columns used, are unwieldy, unnecessarily 
expensive and inefficient. 

The paper by A. R. Foatscu and Rosert E. Witso0n, on the “ Viscosity of 
Oils at High Temperatures,” brought out the fact that it is possible to obtain 
the viscosity of practically any oil derived from Mid-Continent crude at any 
temperature up to 550° F. to within a few per cent., given a single reliable 
determination of its viscosity at ordinary temperatures. This is important, 
because industries are largely interested in the viscosity of oils at high tem- 
peratures, and not so much at the temperatures at which tests are usually 
made. This has particular reference to the automobile industry. 


The paper by R. E. Witson and D. P. Barnarp, entitled “ Dew-Points of 
Gasoline-Air Mixtures,”’ largely resulted from certain discrepancies existing 
between the work of these investigators and that of W. A. Gruse. It was 
brought out that for fuels ordinarily encountered, the dew-point observa- 
tions of Wilson and Barnard and of Gruse check when a correction is made 
by the former authors. 


W.H. Bastxe and R.E. Wison discussed “ Boiling Point Correction Chart 
for Normal Liquids with Special Application to Petroleum Products.” These 
authors brought out the fact that the existing correction table in Bulletin 323 
of the Bureau of Mines appears to be in considerable error, but corrections 
in it may be made by means of a ch:.rt they submitted. 

R. B. Moore gave a brief account on recent developments in the extraction 
of helium from natural gas. His talk particularly had to do with repurifying 
the helium after its use in the dirigible when it had become diluted with air. 
The helium is freed from the air by passing the mixture through activated 
carbon at low temperatures. Air is absorbed but not the helium. 


Tuomas T. Gray and M. R. MANDLEBAUM gave a paper on the “ Catalytic 
Treatment of Pressure Distillates in the Vapour Phase.’ By their method 
cracked vapours are passed through fuller’s earth whereby, according to them, 
losses encountered when sulphuric acid is used for treatment are largely 
avoided. On passing through the fuller’s earth the vapours polymerise into 
higher hydrocarbons to an extent and can be separated from the body of the 
distillate by virtue of the difference in boiling points. The loss due to the 
formation of these polymers only amounts to from 0-1 to 0-5 per cent. of the 
distillate. They state that it is possible with an adsorbent catalyst to produce 
satisfactory gasolines and burning oils from pressure distillates without acid 
treatment, but in the case of high sulphur oils a subsequent doctor treat- 
ment or alkali wash is usually necessary. 


AMERICAN CHEMICAL SOCIETY. 
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W. P. Yawr, of the Bureau of Mines, gave a paper in which he showed the 
dangers of running automobiles in closed garages due to possible poisoning 
from carbon monoxide. His results show that the average automobile wil/ 
create an atmosphere containing 0-5 to 0-7 per cent. of carbon monoxide in 
but eight to ten minutes of operation in a closed garage of 1500 cubic feet 
capacity. } 

N. E., Funx, secretary of the lubricating committee of the National Electric 
Lamp Association, led a symposium on turbine oils, Mr. Funk's committee 
had made a great many tests on turbine oils extending over a long period of 
time, and his remarks were instructive in showing the Petroleum Division 
what was required of turbine oils and difficulties encountered with some of 
them. 

B. T. Brooxs, of New York City, read a paper by A. E. Dunstan on the 
“ Hypochlorite Method of Refining Light Petroleum Distillates."" With this 
method chlorite or sodium hypochlorite is used in place of the ordinary 
sulphuric acid method. It was reported that the method is being used on a 
large and commercial scale and gives satisfactory results. 

The meeting closed with a request on the Chairman's part for important 
papers for the fall meeting at Ithaca, New York, and a plea for as large an 
attendance, if not larger, than at the Washington meeting. 
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by E. H. McCrettanp, Carnegie Library, Pittsburgh, Pa.* 


Duque, Dow Rertvo.—El petroleo, Madrid. 
“ This is an exceedingly interesting work—the first on oil ever written 
in Spanish—and in one volume deals with the origin, history, and general 
gt of the world’s petroleum industry."—Petroleum Times, Jan. 
1924. 


Jaxosxy, J. J.—Uses of water in the oil-shale industry with particular 
reference to engineering requirements. 57 Pages, 1923. 
Includes brief bibliography, and has a chapter on “ Sanitation of 
oil-shale Camps,”’ by A. L. Murray. 
ALCOHOL AND Benzor tn BienpeD Moror Fvets.—Petroleum Times, 11, 
Jan. 5, 1924, p. 6. 


Baker, Ratra T.—New uses for cement in oil storage ; y increasing 
consumption of material in field work, refinery, cian and for crude 
and refined reservoirs. Oil and Gas Journal, Jan. 24, 1924, p. 36, 86-88. 
Reviews extent of concrete construction, and discusses requirements 
of concrete and reinforced concrete for various purposes, considering 
both safety and permanence. 
Bett, H. 8.—Controlling volumes and temperatures in refining operations- 
National Petroleum News, 16, Feb. 20, 1924, p. 71-74. 

Discusses instruments necessary in refinery, technology and power- 
plant control, and emphasizes importance of of careful maintenance of 
instruments. 
Bett, H. S.—The use of measuring instruments in oil refining. National 

Petroleum News, 16, Jan. 9, 1924. pp. 39, 41, 43. 
Mentions the more important instruments for measuring and recording 
temperature and volume, and discusses them very briefly. 


Brummer Process ror Benzing anp Lusricants.—Petroleum 
Times, 11, Jan. 19, 1924, p. 82. 
Based on article in Petroleum, Dec. 20, 1923. Claims that, starting 
with crude petroleum or gas oil, the conversion into benzene is round 
70 per cent. of the material treated. 


Coat THe Source or our Future Om Svupriies.—Petroleum Times, 11, 
Feb. 2, 1924, pp. 155, 156. 
DescriIPTion AND Cost or CHARCOAL Process Piants.—Oil Trade Journal, 
14, Nov., 1923, p. 70. 
Briefly quotes Burrell’s description of plant used in Pennsylvania 
and West Virginia for extraction of gasoline from natural gas. 
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Douerty Ger Patent on Rapicatty New Rerminc Mersop.—National 
Petroleum News, 16, Jan. 23, 1924, pp. 37-38-41-43. 

Lengthy discussion of invention covered by U.S. cape 1,472,116 
to Henry L. Doherty, ““ Not only a method of cracking but a system 
that is designed for tapping crude oil as well.” Principal feature is an 
adaptation of the bubble tower, used in the alcohol industry, and hereto- 
fore used in the oil industry only as a fractionating tower. 


Errect or True on Ow Samptes tn Botries.—National Petroleum News, 16, 
Jan. 2, 1924, pp. 42-43. 
Field Museum of National History, Chicago, has samples more than 
30 years old. Original display of Standard Oil Co., has been supple- 
mented by U.S. Geological Survey. Other exhibits include oil sands, 
lubricants and other petroleum products, and a model of the first 
refinery erected by Rockefeller in 1863. 


Hiyrze, Toomas F.—The possibilities of oil gas. Oil Trade Journal, 14, 
Dec. 1923, pp. 74-76. 
Describes Burke-Hintze Apparatus for utilization of low-grade crudes. 
Especially applicable to isolated industries. Diagrams. 


Koontz, F. B.—Crude Oil and its yields at the refinery. Oil Trade Journal, 
15, Jan. 1924, pp. 35-36. 


McKeg, R. W.—Oil refinery costs and accounts. Journal of Accountancy, 
36, Oct. 1923, pp. 247-267. 
May be of interest to the chemist, for the detailed classification of 


costs and the typical examples. For the accountant, the terminology 
and the processes are explained by means of a diagram of a complete 
refinery. 


New Facrs Rewtatinc to THE Berorus Process. Petroleum Times, 11, 


Jan. 19, 1924, p. 100. 
From Bulletin de la Societe Chimique Belge. 


Perrot Propvucrion By THE CaTALyTIC Metuop.—Petroleum Times, 11, 
Jan. 5, 1924, p. 16. 
Brief Account of Sabatier-Mailke process, from La Revue Petrolifere. 


Prutzman, Paut W.—Chemical properties of California Petroleums. 
Petroleum Times, 11, Jan. 12, 1924, pp. 51-52. 


Use or Acents in Rerintinc Mrinerat O1ts.—Petroleum Times, 11, 
Feb. 2, 1924, p. 168. 
Mentions use of bauxite, bentonite. “A Colloidal Mineral or Rock,” 
silica gel, and activated carbon. 
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from the 
January Brstiocrany or THe U.S. Bureau or Muives.* 


PRrorerties oF PETROLEUM AND THEIR DETERMINATION. 


Boyscutac, F.—The _Jelationships of the “ Kupforschiefer.” Z. prakt. 
Gool, 1921, 1-9. “The cu-formation of the Mansfield region is a sedi- 
mentary rock rich in bituminous matter and pyrite, and containing no 
primary Cu or Ag.” See also Chem. Abs., vol. 16, July 10, 1922, p. 2097. 


Bissins, A. B.—Comparative study of some Maryland gases. Maryland 
Acad. Sci. Bull., vol. 1, 1922, pp. 47-48. Analysis of 12 gases from 
different locations. Chem. Abs., vol. 16, Nov. 20, 1922, p. 4050. 


E. W. and T. S.—An improved form of gas-analysis 
apparatus. Jour. Soc. Chem. Ind., vol. 41, June 15, 1922, pp. 187T— 
188T. Description and cut of apparatus and details of its operation ; 
an important feature of which is the use of compressed air and mercury 
to alter the mercury levels of apparatus. 


Bomserc, M.—Colour of petroleum mixtures and paraffin wax. Petroleum 
Ztschr., Jahrg. 18, 1922, pp. 361-363. ‘The colour value (Stammer) 
of petroleum mixtures may be computed with tolerable accuracy from 
respective colour values, the sum of these giving the reciprocal of the 
colour value of the mixture.” See also Jour. Soc. Chem. Ind., vol. 41, 
May 15, 1922, p. 319A. 


Bovusv, R. G.—Limit of inflammability of the vapours of the alcohol-petrol 
and of a ternary system with a basis of alcohol and petrol. Comptes 
rend., vol. 175, 1922, pp. 30-32. Le Chatelier and Boudouard method 
is used in a study of the variation of the lower limit of inflammability 
of the binary system alcohol-petrol and of the ternary system petrol- 
alcohol-ether. See also Jour. Soc. Chem. Ind., vol. 41, Aug. 15, 1922, 
p. 578A. 


Burret, G. A.—Ethyl gas. Nat. Gas, vol. 4, Dec. 1923, p. 9. Properties 
of ethyl gas, an anti- Pienock compound for gasoline. 


CHEMICAL AND METALLURGICAL ENGINEERING.—Asphalt specification recom- 
mended. Vol. 29, Dec. 31, 1923, p. 1189. R of 
Bureau of Standards for construction of asphalt pavements, for 
surface treatment and penetration limits. 


CHEMIKER-ZEITUNG.—New apparatus for the examination of the softening 
point of paraffins, waxes, resins, pitch, asphalt and the like. Jahrg. 46, 
1922, p. 386. Jour. Soc. Chem. Ind., vol. 41, June 15, 1922, p. 443A. 
Description of apparatus and method of operation. 

CuEMIKER-ZEITUNG.—Apparatus for determining the volatility, blistering 
W. H. Uytenbogaart, Jr., 
Jahrg. 46, 1922, pp. 565-566. “ The apparatus consists essentially of 
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a naphthalene bath by which the asphalt is heated in a porcelain crucible 
to determine the volatility. . . .”’ Illustration. Chem. Abs., vol. 16, 
Sept. 10, 1922, p. 2797. 


CHEMIKER-ZEITUNG.—New apparatus for investigating paraffins, waxes, 
resins, pitches, asphalts. Jahrg. 46, 1922, p. 386. Description of 
Nashan’s “‘ Malakograph used for the determination of the rate of soften- 
ing waxes and similar substances.” See also Chem. Abs., vol. 16, Aug. 20, 
1922, p. 2624, 


Ciover, W. W., and Jouns, C. O.—Alcohol from crude oil. Petroleum Age, 
vol. 13, Jan. 1, 1924, pp. 48, 50, 59. Information regarding process 
whereby alkyl acid esters are formed from which various alcohols are 
obtained. 


Detsripce, T. G.—Improvements in apparatus for testing petroleum 
products. Proc. Am. Soc. Testing Materials, 21, 1921, pp. 1100-1110. 
Description of apparatus for taking Baume gravities, gravity temperature 
corrector, special gas burner, distillation apparatus for naphtha, assembly 
of Saybolt Universal viscosimeters, paraffin-wax melting-point recorder, 
Cleveland open-cup flash-tester, for use with small samples of oil, and the 
Altrood viscosimeter. 


DuTrorr, A. L.—Oil shale in South Africa. South African Jour. Ind., 
1921, p. 346; Bull. Imp. Inst., vol. 19, 1921, pp. 417-418. Natoil 
shale is a variety of coal, similar in some respects to cannel. Oil yield 
varied from 12-28% gals. per ton. 


Ecxart, Hanns.—Several products which may be added to liquid motor 
fuels. Brennstoff-Chem., bd. 4, 1923, pp. 134-136. Compounds which 
added to motor fuel increase the velocity and ensure complete combustion. 
See also Chem. Abs., vol. 17, Nov. 29, 1923, p. 3770. 


Francis, F., Pors, J. C., and Coysa, R. H.—Composition of paraffin wax. 
Chem. Soc. Trans., vol. 121, 1922, pp. 496-513. Theory concerning the 
reactions produced by treatment of paraffin with a small amount of 
turpentine in the presence of heated air or oxygen. See also Jour. Soc. 
Chem. Ind., vol. 41, May 31, 1922, p. 360A. 


Francis, F., Warxrys, C. M., and Watiinetron, R. W.—Chem. Soc., Trans., 
vol. 121, 1922, pp. 1529-1535. Jour. Soc. Chem. Ind., vol. 41, Oct. 31, 
1922, p. 800a. Tests made with a paraffin of Scotch origin, fractionatep 
twenty-one times and boiling range of material obtained was 170°-230° C. 
to 125°-280° C. Conclusion that practically 80% of paraffin is composed 
of seven substances of a constant boiling point ; the remaining amount 
consists of products boiling at 220°-240°C. The nature of the constant 
boiling fractions is not definitely determined. 


Frisso, R. M.—Dielectric (breakdown) value of insulating oils. Wiss. 
Voroffentl. Siomons-Kenzern, 1921. Jahrg, 1, pp. 41-45. Chem. Zentr., 
1921, Jahrg. 4, 92, p. 1349. ‘* Insulating oil, prepared by the purification 
and fractional distillation of petroleum oil, has when perfectly dry a 
maximum dielectric (breakdown) value of 230 kilovolts per com., but 
this is considerably reduced by absorption of moisture from the sur- 
rounding air, ¢.g., in free contact with air of about 50-50% relative 
humidity, the value is reduced to about 50 kilovolts per em.” See also 
Jour. Soc. Chem. Ind., vol. 41, Feb. 28, 1922, p. 147. 
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Forwerter, W. H.—Report of the technica) Committee on gas oil. Tech.. 
Soe. dim. Gas Assoc, 30d Annual Conesntion, vol. 3, 1921, pp. 9-38. 
Data on production, tests and analyses. 


and from some States in United States reveals (O, and it probably exists 
to some extent in all natural gas. Pechelbronn gas contained CO, O,, 
CO as a possible indication of petroleum origin. 


Gavin, M. J., and Aypotorro, J. T.—Solubility of oil shales in solvents for 
petroleum. Bureau of Mines of Inwestigations, No, 2313, 1922, 3pp. 
Investigation of statement that oil shales contain no oil, but that oil is 
produced from organic material by distillation. Ground shale was 
treated with various solvents, the largest yields extracted were with 
Mo,CO and ChCl,; this yield is no indication of distillation yield. 


Giasor, K.—Apparatus for determining resistance to cold of mineral oils. 
pre ete rey, Jahrg, 18, 1922, pp. 81-82. Description of an appar- 
to test oil at freezing temperatures. See also Chem. Abs., 

vol. 16, 20. 1922, p. 3199. 


Honrz0, E.—Attempted isolation of bitumen in its original form from bitu- 
minous rocks. Zuschr. angew. Chem., Jahrg. 55, 1922, pp. 330-331. 
Tests were made with green kieselguhr and Esthonian shale or Kukkersite 
by dissolving the rock from the bitumen. Isolated bitumens had less 
volatile products, but a greater quantity of light-boiling products in the 
tar were higher than in the isolated bitumens. 


Horr, F. A.—Making of cup and transmission grease. Oil News, vol. 11, 
Dec., 1923, p. 17. Formulas for different grades of cup grease and 

Hope, D.— Capillary properties of mineral oils. Chem.-Zeit., Jahrg. 46, 
1922, pp. 3-4. “The surface tension against air of the most varied 
kinds of petroleum lubricating oils, as measured by the drop-weight 
method, ranges from 3-10 to 3-14 abs. units.” Fatty oils vary from 
3.18 to 3.32. Anthracene oil has a higher value (4.37). Texas and 
Russian lubricating oils have lower values, 3.00 to 3.07. ‘* Discussion of 
relation between surface tension and lubricating value.” 


Hotpe, D.—Some practices in mineral oil testing. Petroleum Ztschr., Jahrg. 
18, 1922, pp. 853-858. Data on investigations mede with Frey’s Aniline 
test for determination of petroleum. Description of Conradson emulsion 
test. Changes in bulks and connecting tubes of the Engler viscosimeter. 
Chem. Abs., vol. 16, Nov. 20, 1922, p. 4054. 


Ivovyo, Masakapu.—Preparation of petroleum from fatty oils. Jour. 
Chem. Soc. Japan, vol. 42, 1921, pp. 1065-1072. Fatty acids are changed 
to kotones and decomposed to petroleum ; results obtained with sardine 
oil. See Chem. Abs., vol. 16, te 20, 1922, p- 2025. 


Jann, J. J., and Scunasot, E.—The naphtha-bearing terrains of Turkzovkam. 
in the White Carpathians. Petroleum Ztschr., Jahrg. 18, 1922, pp. 441-— 
447. Physical and chemical properties of crude samples. Oil was of 
Pennsylvania type as it had no asphalt, very little sulphur and a paraffin 
base. See aleo Chem. Abs., vol. 16, Sept. 20, 1922, pp. 2199-3200. __ 
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Jaxes, M.—Precipitation of the asphaltenes from mineral oils by cyelohexane. 
Chem.-Zeit., bd. 47, 1923, pp. 757-758. More satisfactory results were 
obtained with technical and carefully refined cyclohexane than with 
benzine. See also Jour. Soc. Chem. Ind., vol. 42, Nov. 6, 1923, p. 10594. 


JournaL Socrery Cuemicat Inpustry.—lInterim Report of the Engineering 
Committee of the Empire Motor Fuels Committee, vol. 41, May 31, 1922, 
pp. 223m. Review of report on tests made on alcohol by Ricardo. 
Results showed that alcohol could be used in all exist-types of volatile 
fuel engine, and in especially designed high-compression engines, and in 
all cases the thermal efficiency is greater than with hydrocarbon fuels. 
Cylinder was more easily kept cool than with hydrocarbon ; no corrosion ; 
heat supplied the carburettor reduced the power-output somewhat, but 
the thermal efficiency was slightly increased. 


Kateta, T.—Estimation of boring and cooling oils (soluble oils). Chem.-Zeit., 
Jahrg. 46, 1922, pp. 783-784. Procedure for the estimation of soap, 
mineral oil and fatty oil. Jour. Soc. Chem. Ind., vol. 41, Oct. 31, 1922, 
p- 8004. 


Katrwinkkt, R. A.—New apparatus suitable for the determination of organic 
vapours (benzene, benzine) in gases by the use of activated carbon. 
Brennstoff-Chem., bd. 4, 1923, pp. 179-180. Gas is passed through 
cylinder containing activated carbon, after absorption steam is injected 
and absorbed vapours are driven into a water-cooled condenser and 
condensate is caught in a graduated receiver. See also Chem. Abs., 
vol. 17, Nov. 20, 1923, p. 3630. 


Kavurrman, H. L.—The manufacture of cup and transmission greases. 
Oil and Gas News, vol. 13, Dec. 17, 1923, pp. 12, 14. Characteristics of 
transmission greases ; methods of manufacture. 


Kawal, 8.—Iodine values of petroleum oils. Jour. Chem. Ind. (Japs.), 
1922, vol. 25, 406-419. Jour. Soc. Chem. Ind., vol. 41, July 31, 1922, 
p. 535A. Effects of concentration, temperature, and time of absorption 
are noted. 


Kiya, J. G.—Analysis of mixtures of hydrogen with the paraffin hydro-carbon. 
Fuel, vol. 1, 1922, pp. 103-106. Jour. Soc. Chem. Ind., vol. 41, July 31, 
1922, pp. 533A-534A. Method for removal of carbon dioxide and 
oxygen ; after this is done the paraffins are exploded with excess air 
and absorbed by potash and by alkaline pyrogallol the reductions 
resulting therefrom are noted and volume of hydrocarbons can be 
calculated 


Kyvutson, for internal-combustion engines. Toknisk 
Tids, 53, Kemi, 1923, pp. 49-51. Characteristics necessary in automobile 
lubricants and tests for determination of these characteristics. 


Korrscuav, R.—Ozonides from petroleum. Ztschr. Angew. Chem., Jahrg. 35, 
1922, pp. 509-513. Jour. Soc. Chem. Ind., vol. 41, Nov. 15, 1922, p. 84. 
Data on experiments to determine the action of ozone on American 
petroleum oils ; results of ozonising a Russian petroleum are discussed. 


Maxrcusson, J., and H.—The colouring constituents of Montan 
wax. Chem. Zeit., Jahrg. 46, 1922, pp. 701-702. Physical and chemical 
characteristics of the other soluble constituents and the hydroxy acids 
of Montan wax. See also Jour. Soc. Chem. Ind., vol. 41, Sept. 15, 1922, 
p. 659A. 
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Marttrer.—The “ national’ motor fuel; its actual status and industrial 
preparation. Bull. Assoc. Chim. suer. dist., vol. 39, 1921, pp. 215-231. 
World's production of petroleum and its consumption in France ; 
proposed fuel competion to be of combustibles produced in France 
in their relative proportions combined with imported gasoline ; 
methods of dehydration of alcohol. See also Chem. Abs., redk 16, July 20, 
1922, p. 2399. 


Martnot, A.—Determination of water in fuel oils. Ann, Chim. Anal. Chim. 
App., vol. 4, 1922, pp. 7-8. Sample of oil is placed in two weighed 
flasks, which are placed in a bath of boiling distilled water; dry H 
current is passed through oil, causing gas to pass into a tube of lower 
temperature, where anthracene is condensed and then into a weighed 
CaCl, tube after oil is sufficiently dried the flasks and CaCl,tube are 
weighed and loss in weight of oil should equal gain in weight of tube. 


Mayne, R.—Palm oil motors. Ann. Gembloux, vol. 26, No. 11, 1920, pp. 
509-515. Analysis of palm oil show that the m.p. is from 37-48 (98-6 
to 118-4 F.) so that it is suitable for use as fuel only in torrid climates, 
unless provision is made for preheating. See also Chem. Abs., vol. 16, 
Sept. 20, 1922, pp. 3192-3193. 

Mripetry, Tomas, Jzr.—“ Knock” in motor, how it is caused and its pre- 
vention. Oil and Gas Jour., vol. 23, Dec. 20, 1923, p. 23. Presented 
before the American Petroleum Institute, St. Louis, Mo. Mechanical - 
checking of detonation would decrease power output of each explosion, 
but addition of oil known as totra othyl lead prevents knocking. 


Morpveo, Griutio.—Indirect determination of the calorific value of naphtha 
used as a fuel. Giorn. Chim. Ind. Applicata, vol. 4, 1921, pp. 15-17. 
Procedure for analysis of liquid fuel. See also Chem. Abs., vol. 16, 
Aug. 10, 1922, p. 2589. 


Mutter, A.—The viscose-stal ter. Deut. Parafum. Ztg., Jahrg. 7, 
1921, pp. 175-178 ; Chimio et Industrio, vol. 7, 1922, p. 285. A pipette 
with two graduation marks and a three-way cock just below the lower 
mark, by means of which the liquid can be drawn up is surrounded by a 
water-jacket having a stirrerand thermometer ; the liquid in the pipette 
is allowed to reach the temperature of the jacket. The time taken by 
liquid to flow from one mark to another and the number of drops is 
compared with same results for pure water. 


Mzovrex, J.—Asphaltic substances in lignite producer tar. Petroleum 
Ztschr., Jahrg. 18, 1922, pp. 77-81. Method followed in treatment of 


tar; nature of products obtained. Chem. Abs., vol. 16, Sept. 20, 1922, 
p- 3201. 


Narsutt, J.—The isolation of organic substances in Esthonian oil shales. 
Ztschr. angew. Chem. Jahrg. 35, 1922. pp. 238-239. Method of obtaining 
sample of organic matter and description of its properties. See also 
Chem. Abs., vol. 16, Aug. 10, 1922, p. 2598; See Chem. Ind., vol. 41, 
June 30, 1922, p. 452A. 


Nationat Petrroteum News.—Tentative Method of test for colour of lubri- 
cating oils by means of Union Colourimeter. Vol. 15, 1923, p. 45. ° 


Opa, Kxts1.—Hydrogenation of acetylene for the preparation of fuel oils, 
Jour. Chem. Ind. (Japan), vol. 24, 1921, pp. 1161-1166. A mixture of 
equal amounts of C,H, and H, was passed over a catylizer of Ni with 
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Hg at 25-35, 51-7% of the theoretical yield of oil was obtained ; a light 
oil and a heavy oil were obtained from the gas of the mixture. See also 
Chem. Abs., vol. 16, July 20, 1922, p. 2399. 


Ormanpy, W. R. and Craven, E. C.—Physico-chemical significance of 
flash-point temperatures. Chem. Trade Jour., vol. 70, 1922, pp. 41-42. 
Deseription of a new form flash point apparatus. “‘ Application of 
results to explosive limits in the carburetion of internal-combustion 
engines are discussed.” 

Parr, S. W.—Analysis of fuel, gas, water and lubricants. McGraw-Hill Book 
Co., Ine., 370 7th Ave., New York. 250 pp. third edition, revised and 
enlarged. Discussion of fuel problems in the Mid-Continent section as 

well as eastern part of country ; laboratory methods. 


PayMan, W., and WHEELER, R. V.—Combustion of complex gaseous mixtures. 
Chem. Soc. Trans., vol. 121, 1922, pp. 363-379. “The speed of 
propagation of flame in the limit mixtures of each of the paraffin hydro- 
carbons with air is the same under standard conditions, and in general 
if the limit mixture of one gas with air be mixed in any proportion with 
the limit mixture of the same type of another gas with air the speed of 
propagation of flame in the resulting complex mixture is unchanged.” 


Prerroteum Times.—Standardization of motor fuels. Vol. 10, Dec. 22, 
1923, p. 892. Consideration of characteristics and properties desirable 
for standardisation. 


Pretrroteum Wortp (Los Angeles).—The determination of viscosity. Vol. 8. 
Nov., 1923, pp. 62, 64. Description of pocket viscosimeter. 
Perroteum Zerrrscurirr.—Technical specifications for transformer and 


switch oils. Jahrg. 19, 1923, pp. 838-849. Specifications and tests as 
set forth by the Vereinigung der Elektrizitatswerke. 


Prepescu, C.—A study of the illuminating power of Roumanian kerosene 
Bulletin Sec. sci. acad. Roumanie, vol. 7, 1921, pp. 49-73. Data on 
photometric and spectrophotometric experiments. See also Chem. 
Abs., vol. 16, June 10, 1922, pp. 1860-1861. 


Pyxata, E.—Examination of paraffin wax and vaseline. Petroleum Ztschr., 
Jahrg. 18, 1922, pp. 1164-1165. Method consists of dropping melted 
sample from glass rod into warm alcohol to which water is added until 
solution is of same specific gravity of alcohol water solution is deter- 
mined. Jour. Soc. Chem. Ind., vol. 41, Oct. 31, 1922, p. 800A. 


Rakvustn, M. A.—Probability of reaction between sulphur and solid 
in oil-bearing strata. Petroleum Ztschr., Jahrg, 18, 1922, pp. 581-582. 
Jour. Soc. Chem. Ind., vol. 41, July 15, 1922, pp. 492A-493A. 


Raxustn, M. A.—The probability of reaction between sulphur and solid 
paraffin in the mineral oil-bearing regions. Petroleum Ztschr., Jahrg, 18, 
1922, pp. 581-582. Description of laboratory test from the results of 
which it was concluded that in petroleum deposits containing paraffin 
and in those free of paraffin the sulphur content in the latter would be 
smaller. Chem. Abs., vol. 16, Sept. 20, 1922, p. 3200. 


Remy, J., and Biarr, E. W.—The thermal decomposition of petroleum 
residues at reduced pressures. Jour. Soc. Chem. Ind., vol. 41, Sept. 15, 
1922, pp. 302T-303T. Data on dry distillation and investigation of 
petrolatum. 
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ScurautsH, W., and von Kevusstor, O.—The dracorubin test of hydrogenated 
compounds. Auto-Technik, Jahrg, 10, 1921, No. 17, pp. 3-4. Tests 
show that saturated hydrocarbons show benzine (petroleum spirit) 
characteristics and hydrogenated phenols the alc. characteristics, while 
unsaturated hydrocarbons show unchanged benzene characteristics ; 
these results are confirmed by use of products as motor fuel. See also 
Chem, Abs., vol. 16, Sept. 10, 1922, pp. 2984. 


Scuuttz F.—Analysis of Czechoslovakian petroleum. Petroleum Ztschr. 
Jahrg. 18, 1922, pp. 321-323. Comparison of Gbely oil with certain 
types of Louisiana oils; characteristics; similarity of Bohuslavico, 
Turzovka, and Mikova oils; characteristics, similarity of Bohuslavico 
Turzovka, and Mikova oils to Pennsylvania petroleum. See also Chem. 
Abs., vol. 16, Sept. 20, 1922, p. 3199. 


Scuwarz, P.—Detection of benzene in benzine. Chem.—Ztg., Jahrg. 46, 1922, 
p- 401. Benzine is added to aniline and EtOk and if C,H, is present 
PhNH, is formed. See also Chem. Abs., vol. 16, July 20, 1922, p. 2403 ; 
Jour. Soc. Chem. Ind., vol. 41, July 15, 1922, p. 493A. 


Scuwarz, F. and Marcusson, J.—Determination of the tar number of 
transformer and turbine oils. Petroleum Ztschr., Jahrg. 18, 1922, 
pp. 741-742. Description of procedure in testing oils. Chem. Abs., 
vol. 16, Nov. 20, 1922, p. 4055. 


Sever, W. F.—Oiliness of lubricating properties of the various series of 
hydrocarbons. Trans. Roy. Soc., Canada, vol. 15, 1921, iii., 69-71. 
Data on lubricating properties of the saturated and unsaturated con- 
stituents of an oil distilled from a California asphalt base petroleum. 
Jour. Soc. Chem. Ind., vol. 41, May 31, 1922, p. 360A. 


StesENnock, H.—Oxidation of paraffin wax. Petroleum Ztschr., Jahrg. 18, 
1922, pp. 1193-1196. Jour. Soc. Chem. Ind., vol. 41, Nov. 30, 1922, 
p- 888A. Description of method and products. , 

SMOLENSKI, K., Turowrcz, S., and Doprowesk1, R.—Cracking petroleum. 
Przomysl Chem., vol. 5, 1921, pp. 201-220, 237-254. Krosno petroleum 
yields aromatic hydrocarbons similar in amounts to Baku petroleum ; 
quality of products depends largely upon temperature of distillation. 
See also Chem. Abs., vol. 16, Sept. 10, 1922, p. 2984; Jour. Soc. Chem. 
Ind., vol. 41, June 15, 1922, p. 402A. 


tor Movuton, H.—Determination of sulphur in organic compounds, also 
in some technical products, petroleum oils, coal, illuminating gas and 
rubber. Rec. Trav. Chim., vol. 41, 1922, pp. 112-120. “ The i 
substance containing sulphur (20 mg.) is heated in a stream of hydrogen 
until completely volatilised or decomposed. The gas stream is led over 
platinised asbestos, which converts all the sulphur into hydrogen sulphide. 
The latter is absorbed in alkali and estimated either volumetrically by 
means of iodine or, if the amount is small, colourimetrically with sodium 
plumbite.”” See also Jour. Soc, Chem. Ind., vol. 41, March 31, 1922, 
p. 235A. 

Tropscu, H., and Frevtzer, A.—The acids of montan wax. Brennstoff- 
Chem., Bd. 3, 1922, pp. 177-180, 193-198, 212-215. Treatment of 
lignite with benzene or benzene-Alcohol mixtures produced a crude acid, 
which was esterified and distilled; the acid isolated was treated and 
uced montanic acid. See also Jour. Soc. Chem. Ind., vol. 41, Sept.15, 

1922, p. 659A. 
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Trorscn, H. and Puiirrovicu, A. V.—Estimation of ethylene and its 
homologs in primary gas. Brennstoff Chem., Bd. 4, 1923, pp. 147-149. 
Methods for determination of propylene and its homologs, ethylene, 
and the naphthenes. 


U.S. Bureau or Stanparps (Volumetric Section).—Conversion tables for 
petroleum. Letter Circular 89 (mim.). 


U.S. Bureau or Stanparps—tLetter Circular 101. Petroleum tables. See 
also Tech. Paper 77 and Circular 77. 


Urz. Perroteum.—Refractometric examination of petroleum and petroleum 
products. Jahrg. 17, 1921, pp. 1293-1299. “‘ A comprehensive review 
of past work on the refractive indices of petroleum products.” See 
also Jour. Soc. Chem. Ind., vol. 41, Jan. 16, 1922, p. 2A. 


Waterman, H. I., and Porqutn, J. N. J.—Determination of aromatic hydro- 
carbons in fractions of mineral oils. Rec. Trav. Chim., vol. 41, 1922, 
pp- 192-198. “ The ‘aniline point’ method,” described by Tizard and 
Marshall (J,, 1921, 20T), which consists in noting the temperature at 
which a mixture of equal volumes of aniline and hydrocarbon separates 
before and after treatment of the latter with 98% sulphuric acid, is 
considerably affected by the nature of the fraction dealt with. Results 
of trials gave results which were inaccurate when checked with amount 
of added aromatic hydrocarbons. Jour. Soc. Chem. Ind., vol. 41, 
April 20, 1922, pp. 282A. 


Wuee ter, T. 8., and Brare, E. W.—The oxidation of hydrocarbons, with 
special reference to the production of formaldehyde. Part V. The 
slow oxidation of the higher liquid, saturated hydrocarbons. Jour. Soc. 
Chem. Ind., vol. 42, Dec. 21, 1923, pp. 491T-497T. Review of results of 


previous experiments ; methods ; simmary and conclusions. 


Ze.insxy, N. D.—Catalytic decomposition of petroleum oils under the 
influence of aluminum chloride. Techn.-Wirtschaftl, Nachr., 1922, 
pp. 193-197. Chem. Zentr., 94, IV., 1923, p. 476. Attempt was made 
to prepare artificial petrol from heavy petroleum oils by heating in 
presence of charcoal results. See also Jour. Soc. Chem. Ind., vol. 42, 
Oct. 26, 1923, p. LOLOA. 


Ze.insky, N.—Behaviour of naphthenes towards catalytic dehydrogenation. 
The nature of petroleum. Ber., vol. 56, 1923, pp. 1718-1725. “ Octa- 
naphthene, iso-octanaphthene, and nona-naphthene undergo very slight 
dehydrogenation in the presence of platinum or palladium black at 
300°-310° O. It therefore appears that the natural naphthenes of 
petroleum consist mainly of cyclic compounds other than hexahydro- 
aromatic hydrocarbons.” 


REFINING AND REFINERIES. 

Burret, G. A.—The manufacture of petroleum products. Oil and Gas 
Jour., vol. 20, No. 50, 1922, pp. 14, 115-121. Discussion of various 
cracking processes. Yields of products from several crudes by the 
various processes. 

Burtin, W. M.—Origin of the petroleum “cracking” process. Jour. Soc. 
Chem. Ind., vol. 41, Feb. 15, 1922, pp. 50R-52R. Address delivered 


Cc. 
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by the recipient of the Perkin Medal at the American Section, Chem. 
Soc. Review of problems and progress in the development of fuel for the 
internal combustion engine. 


CANADIAN CHEMISTRY AND METALLURGY.—Carbon black, industrial hydrogen 
and motor fuels discussed by Shawinigan Section. Vol. 7, Dec., 1923, 
p. 314. Brief review of paper read by 8. A. Wisdom before Shawinigan 
Falls Section of Society of Chemical industry, Oct. 15, 1923. Because 
of patent situation, the manufacture of carbon black from acetylene 
could not be described, but its production from natural gas in a plant 
of low cost was described; plant may be dismantled and moved to 
another location. Oarbon black is excellent filler in manufacture of 
rubber as it prolongs the wear in addition to being a diluent. 


Cantreny, G.—New methods of improving coal. Umschau, vol. 26, 1922, 
pp. 33-36. Method of low-temperature carbonization and the hydro- 


genation of petroleum. 


Coster Van Voornovut, A. W.—The recovery of sulphuric acid from waste 
sulphuric acid of the petroleum factories. Chem. Weekblad, Jahrg. 19, 
1922, pp. 115-117. “The tarry viscous mass containing H,SO, 
obtained in refining petroleum is diluted with H ,O warmed and then put 
into an autoclave containing CO, under pressure ; this is then heated 
to give a total pressure of about 6-7 atm. After a while two layers 
separate from which the H,SO, can readily be obtained.” Description 
of procedure in an experiment. See also Chem. Abs., vol. 16, June 20, 

1922, p. 2025. 


Dean, E. W., and Jacoss, W. A.—Production of gasoline by cracking heavier 
oils. Bureau of Mines, technical paper 258, 1922, 56 pp. pamphlet. 
Report on methods and equipment used in tests ; effects of temperature 
and pressure ; control of carbon formation factors affecting quality and 


volume of cracked gasoline. ‘ 


Ectorr, Gustav.—Kentucky oil has big gasoline content. Oil and Gas 
Jour., vol. 23, Nov. 29, 1923, pp. 76, 124-126. Dubbs process has 
produced large yield of gasoline when heretofore low coke forming oils 
were obtained; cracking system and apparatus; method; products 
and their properties. 

Exus, O., and Metes, J. V.—Gasoline and other motor fuels. D. van 
Nostrand Co., New York. Survey of motor fuel industry. Contains 
detailed specifications of patents and processes ; description of testing 

methods for motor fuels. 


Foster, D. E.—Compression and oil absorption plants. Oil and Gas Jour., 
vol. 23, Dec. 27, 1923, pp. 76-77, 92, 94. Advantages of converting a 
compression plant into an absorption plant are more and better gasoline, 

treatment of lean gases that cannot be treated by compression, and less 

cost of operation. 


Houpg, D.,and Wet1t, S.—Aniline as an analytical reagent in fuel chemistry. 
Bronnstoff-Chem., Bd. 4, 1923, pp. 177-179. Excellent results have 
been obtained in the use of aniline for separation of tar oils from mineral 


oils. 
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Houston, H. M., and O'Connor, J. B.—Residue from casinghead gas once 
wasted now revenue source. Oil and Gas Jour., vol. 23, Jan. 3, 1924, 
pp. 36, 92. Where commercial quantities of residue gas are available 
and pipe-line systems exist gas is disposed of to municipal and industrial 
consumers. 


Journal Socrery or Caemicat Inpustry.—Technical aspects of hydro- 
genation, vol. 41, Sept. 30, 1922, pp. 384R-387R. Discussion of the 
effects of hydrogenation and methods of producing hydrogenation ; 
possibilities of poison. Explanation of the catalyst use and reactions. 


Jourwat Socrety or Inpustry.—Emulsions in technical practice. 
Vol. 41, Aug. 31, 1922, pp. 346R-348R. Production of stable emulsions ; 
breaking of emulsions as applied in petroleum industry. 


Koontz, F. B. — Crude oil and its yields at the refinery. Oil Trade Jour.. 
vol. 15, Jan., 1924, pp. 35-36. Description of distillation methods and 
the treatment of distillates. Proper crude oil is an important factor in 
successful operation of a refinery and should be selected in accordance 
with equipment. 

Leste, E. H.—Ideal continuous distillation. Oil News, vol. 11, Dec. 1923, 
pp- 15-16. Discussion of features which an ideal distillation apparatus 
should possess ; equations applicable to ideal distillation process. 


Marruis, A. R.—Determination of volatility of oils. Bulletin Fed. Ind. 
Chim. Belg., vol. 1, 1922, pp. 397-405. Jour. Soc. Chem. Ind., vol. 41, 
Sept. 30, 1922, pp. 699A-700A. “In addition to the quantity of oil 
used for the test and the temperature and duration of heating, the area 
of exposed surface and the projection of the vessel above the surface of 


the oil should be taken into account as these have a definite bearing on 
the rate of evaporation.” 


McKez, R. H.—Gasoline from oil shale. Chem Age (New York), vol. 30, 
1922, pp. 1-4. Potential production of oil from Green River shales in 
Colorado, Utah, and Nevada in known deposits is eight times the total 
oil well production in United States. Distilling methods and character- 
istics of products. 


Miter, E. B.—Use of silica gel in petroleum refining. Oil and Gas Jour., 
vol. 23, Dec. 20, 1923, pp. 104, 106, 108, 151, 158, 159. Properties and 
and process of manufacturing silica gel; increased gasoline yield and 
decreased distillate yield is possible through removal of high boiling 
sulphur compounds. Diagram and flow sheet for oil refining plant. 


Nostz, H. R,—Blending natural gasoline. Petroleum Age, vol. 13, Jan. |, 
1924, p. 52. Various methods of mixing natural gasoline with straight- 


Osrrrett, G. G., and AtpENn, R. C.—The uses and limitations of charcoal 
process plants. Nat. Gas, vol. 4, Dec., 1923, pp. 14-16, 69-70. Data 
presented show increased production over the other methods, possible 
with use of charcoal. 


Prerroteum Times.—Dehydration of oil by an electrical process. Vol. 10, 
Dec. 29, 1923, p. 920. Description of several types of apparatus designed 
for treatment of oil emulsions. 
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PeTroteum Times.—The Edelanu oil-refining process. Vol. 10, Dec. 29, 
1923, p. 916. Aromatic and unsaturated constituents of kerosene 


distillate of Roumanian and similar oils are removed by agitation with 
liquid sulphur dioxide in a closed system at low temperature. 

Piatzmann, C. R. A new centrifugal for separating solids from liquids. 
Chem.-Ztg., Jahrg. 47, 1923, pp. 167-168. Description of the Centrifugal 
Separators, Ltd., London, which combines features of the centrifugal 
and filter press, is economical in operation, and is capable of handling 
suspensions to which presses are not adapted. 

Raxustn, M. A.—Die festen Paraffine des Erdols. Petroleum Ztschr., Jahrg. 
18, Jan. 1, 1922, pp. 5-9; Jan. 10, pp. 42-48. Data on various methods 
employed for extraction of solid paraffins from Grosny petroleum ; no 
method was entirely successful, but best results were obtained by centri- 
fuging and by filtering residual oil with fuller’s earth. See also Jour. 
Soc. Chem. Ind., vol. 41, Feb. 28, 1922, p. 129A. 


Ragustn, M. A.—The limit of absorptive power of floridin. Petroleum 
Ztschr., Jahrg. 18, 1922, pp. 797-798. Grosny paraffin-free oil was 
decolorized by standing 24 hours containing 5% of floridin. Data on 
further tests. Chem. Abs., vol. 16, Nov. 20, 1922, p. 4054. Jour. Soc. 
Chem. Ind., vol. 41, Aug. 15, 1922, p. 578A. 


ScHNECKENBERG.—Compressed-air filters. Chem. Ztg., Jahrg. 46, 1922, 
p. 406. Air pressure is more economical than vacuum. Chem. Abs., 


vol. 16, Aug. 20, 1922, p. 2624. 


Srespeneck, H.—The influence of the elements of the oxygen group on 

ffin. Petroleum Ztschr., Jahrg. 18, 1922, pp. 281-286. Paraffin 

heated to 135° is treated by bubbling air and oxygen through it and 
results noted. See also Chem. Abs., vol. 16, Sept. 20, 1922, p. 3200. 


TrRUESDELL, Paut.—Making the refinery show a profit by reducing operating 
costs. Nat. Petroleum News, vol. 15, Dec. 29, 1923, pp. 23-24, 28. 
Advantage of pipe still; highest efficiency is obtained by having gases 
and oil as nearly as possible the same temperature, this is possible by 

crude oil in contact with outgoing gases which have lost most 
of their heat. Economies possible with towers. 


Vow Gretine, A. E.—Recent processes for treatment of oilshale. Petroleum 
Ztschr., Jahrg. 18, 1922, pp. 487-493, 539-545. Review of Scottish and 
German methods of shale retorting; details of American digesting 
method of treating shale. See also Chem. Abs., vol. 16, Nov. 20, 1922, 
pp. 4054-4055. 


Wetcu, L. C.—The manufacture of lubricating products from Wyoming and 
Colorado crude oils. Proc. Colo. Sci. Soc., vol. 11, 1922, pp. 275-294. 
Detailed description of methods of treating oils to produce lubricating, 
automobile, cylinder oils and paraffin. See also Chem. Abs., vol. 16, 
Nov. 20, 1922, pp. 4055-4056. 


WiutasMs, F. N.—Cylindrical stills and pipe stills compared. Petroleum 
World (London), vol. 21, Jan., 1924, pp. 31-33. Advantages of con- 
tinuous stills ; facts regarding pipe stills and their operation. 
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Nexep ror Prerroteum Researcu.—G. O. Smith. Oil and 
Gas J. 23, (20), 60. 


ApPLICATION OF PaLEonTOLOGy To Om, DeveLtorment.—J. G. Hautier. 
Oil Trade J. 15, (5), 54. 
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R. Kettner. Petrolewm 20, 187. Chem. Abstr. 18, 1262. 


GroLocy anp TECHNIC oF THE NortH American Hetrum OccuRRENCES.— 
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Gaszous Content or Grounp WarTers AS AN AID TO THE PETROLEUM 
anp Naturat Gas Prosprecror.—G. W. Jones, W. P. Yant, and 
E. P. Buxton, U.S. Bureau Mines Repts. Investigations 2553. Chem. 
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PerroLteum GroLtocy—Past anp Present.—R. Arnold. Bull. Amer 
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18, 1452. 
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83, (8), 35. 

Wicox Sanp Etvstveness 1s Cuarm.—C. D. Lockwood.—Oil and 
Gas J. 28, (25), 34. 
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Rzprort on Teapot Dome Navat Reserve No. 3, Natrona Co., Wyo.— 
F. G. Clapp. Nat. Petr. News 16, (13), 69. Chem. Abstr. 18, 1633. 


Prerrotzeum rrom Lake TecEern.—M. Richter. Petroleum 20, 315. Chem. 
Abstr. 18, 1633. 


Four Horizons Mississtrr1 H. White and F. C. Greene, 
Oil and Gas J. 23, (15), 42. Chem. Abstr. 18, 1633. 


EXAMINATION AND CoRRELATION OF Fretp Samprzs Guir Coast.— 
G. M. Bevier. Natr. Petr. News 16, (13), 85. Chem. Abstr. 18, 1634. 


Srupy or SepmmentTary Deposirs.—A. Wade. Oil and Gas J. 23, (3a), 96. 
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Grotocy anp Mryerat Resources or MoLzennan Co., Trexas.— 
W. 8. Adkins. Univ. Texas Bull. 2340. Chem. Abstr. 18, 1805. 


Smackover Om Fretp, Ovacurra anp Union Countries, ARKANsAS.— 
H. G. Schneider. Trans. Am. Inst. Mining Met. Eng. No. 1326-P. 
Chem. Abstr. 18, 1805. 


Nore on THe Prrroteum INVESTIGATIONS CARRIED ON IN 
France, purtne 1919-22.—P. Glandgeaud. Ann. Mines [12], 4, 1. 
Chem. Abstr. 18, 1805. 


Norges ow tHe Pxrrroteum Recion or Gvura-Oonrrzet.—N. Scriban. 
Mon. Pétrole Roumain 24, 348. Chem. Abstr. 18, 1805. 


Tue Prerroteum or Mapacascar.—A. Merle. Ann. Mines [12], 3, 5. 
Chem. Abstr. 18, 1805. 


Report on Huntinepon Breacu Fretp.—J. B. Case and V. H. Wilhelm. 
State Oil and Gas Supervisor, California State Mining Bureau (Dec.), 5. 
Oil and Gas J. 23, (21), 86. 


Grocremicat RELATIONSHIP OF WATERS ENCOUNTERED IN THE HunTINGDON 
Bracu Frieip.—<State Oil and Gas Supervisor, California State Mining 
Bureau (Dec.), 17. 


PrrroLteum Naturat Gas 1x Grorc1a.—T. M. Prettyman 
and H. 8. Cave. Geol. Surv. of Georgia Bull. 40. 


Tae Om Ixpusrry’s Stake Georocicat Reszarcu.—K. C. Heald. 
The Mid-Continent Year Book 1923, 28. 


Comparative Srraticraray tx Mownranwa.—C. M. Bauer and E. G. 
Robinson. Bull. Amer. Assoc. Petr. Geol. 7, 159. 


Norges on THe Kevin-Sunsurst Om Fretp, Mowrana.—F. R. Clark. 
Bull. Amer. Assoc. Petr. Geol. 7, 263. 


Retation or Urrer Cretaceous to Eocens Srrucrurss LovisiAna 
anp Arxansas.—A. F. Crider. Bull. Amer. Assoc. Petr. Geol. 7, 379. 


Favuttinec 1s Wyomine Om Fretps.—E. L. Eastabrook. Bull. Amer. 
Assoc. Petr. Geol. 7, 95. 


Nores on THe Gienn Formation oF OKLAHOMA wiTH CONSIDERATION OF 
New Pateontotoeic Evipence.—G. H. Girty and P. V. Roundy. 
Bull. Am. Assoc. Peir. Geol. 7, 331. 
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Le Sonpace pe CrovetLe Pris pz CLERMONT-FERRAND 
(Puy-pz-Dome). P. Glangeaud. Comptes rend. 176, 816. 


Nores ON THE STRATIGRAPHY OF Propuctne Sanvs In NorTHERN LOUISIANA 
anp SoutrnHern Arxkansas.—J. P. D. Hull. Bull. Amer. Assoc. Petr. 
Geol. 7, 362. 


Om anp Gas Possrpitrtres or Eastern Atserta.—J. 8. Irwin. Bull. 
Amer. Assoc. Petr. Geol. 7, 147. 


Tae Revation or Quatity or O1 To at Ext Dorapo, ARKANSAS. 
—H. A. Ley. Bull. Amer. Assoc. Petr. Geol. 7, 350. 


PerroLecuM or THE Sart River Frecp.—E. 8. Sloane. 
Pamphlet issued by Salt River, Wyoming-Idaho Development Trust. 


An or THE Resvutts or a RECONNAISSANCE OF THE 
Rervusiic or Hartt.—W. P. Woodring. J. Washington Acad. of Sci. 
15, 117. 


Fortaer Notes on tHe Hypraviic Taeory or Om MIGRATION AND 
Accumutation.—J. L. Rich. Bull. Amer. Assoc. Petr. Geol. 7, 213. 


2. GEOGRAPHICAL. 


Tae Seance ror Orn rm D. Mendell. Petr. Times 11, 762. 


Tue Ormrretp or Comoporo Rivapavia.—The Lamp. Petr. Times 11, 
725, 767. 


Grermany’s Crupe Om Propvuction ror 1923.—Petr. Times 11, 782. 
New Zeatanp.—Petr. World 21, 234. 


Tae Most SourHERN OILFIELD In THE Wortp.—The Lamp. Petr. World 
21, 235. 


Bartish Mataya Ort Trape 1x 1923.—U.S. Commerce Repts. Petr. World 
21, 242. 


Sratistics.—Petr. World 21, 243. 


Prorertizs oF Catirornta Crupe O1rns.—A. J. Kraemer and H. M. Smith. 
U.S. Bureau Mines Repts. Investigations 2595. Petr. World 21, 247. 


Sourm Arrica: Ort Imports 1923.—Petr. World 21, 247. 


Om Posstsmitres Panama.—J. F. Sheridan. Eng. and Min. J.—Press. 
Petr. World 21, 248. 


Om Traps or Hone Kone 1n 1923.—U.S. Commerce Repts. Petr. World 
21, 253. 


Russian Ovrput Marertatty IncrEasep 1923.—L. J. Lewery. Oil 
Weekly 23, (1), 28. 


Cuart Snows Errect or We tts 1923.—Oil Weekly 38, (1), 36. 


Loox ror Bia Devetorment In purtmNG Summer. Some Worx 
UNDER Way.—Oil Weekly 38, (1), 41. 
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Laws Governinc Roumantan Ort Inpustry CHANGED, BUT MANY 
Restrictions Remarn.—Oil Weekly $8, (1), 43. 

Cromwett Poot Averaczs 1000 Barrxts PER WELL.—Oil Weekly 38, (1), 48. 

Venezveta as Factor Or Srrvuation.—Oil and Gas J. 23, (23), 72. 

Tonkawa Gas PRODUCED 34,352,916 Brs.—Oil ond Gas J. 23, (21), 58. 

PrerroLeuM IN Porrucat.—Oil and Gas J. 23, (21), 117. 


oF anp Gas Province or Owrario, Canapa.— 
R. B. Harkness. Canad. Inst. of Min. and Metallurgy. Oil and Gas J. 
23, (18), 64. 


Avustrrau Excirep sy Discovery or Om ty my 
Oil and Gas J. 23, (19), 86. 


Stroup Fretp Justirrmes Orzrators’ Farrn.—C. D. Lockwood. Oil and 
Gas J. 23, (20), 25. 


Deer Tonkawa Sanp Strmvutates D. Lockwood. Oil and 
Gas J. 23, (22), 36. 


Mexico's Output 32,649,837 Barrets Less.—G. Blardone. Oil and Gas J. 
23, (22), 40. 


Grenerat or Reacan County Area.—H. H. Tucker. Oil 
33, (5), 29. : 


Semrvotz Looms as a Factor rm Oxranoma.—W. L. Sloan. Oil Weekly 
33, (5), 34. 


Srx Prospective Districts 1s Texas.—F. J. Fohs. Oil Weekly $3, (5), 21. 


CanapIan ReEsutts not so Encovracine.—National Resources Intelligence 
Service. Oil Weekly 33, (7), 26. 


Many Wyomine Structures To se Txestep.—A. B. Bartlett. Oil Weekly 
33, (7), 35. 


Tue Om anv Gas Posstsiities or Texas.—F. J. Fohs. Oil Trade J. 
15, (5), 44. 


Is THERE Or tn Greece ?—G. Howell. Oil Engineering and Finance §, 139. 
Chem. Abstr. 18, 1381. 


Mrxico—tHe Lanp or Horse.—G. Howell. Oil Engineering and Finance 
6, 323. 


ARGENTINE O1rt.—Oil Engineering and Finance §, 326. 


Om Prosrectinc on THE Norra Coast or Venezueta.—M. L. Thomas. 
Oil Engineering ahd Finance §, 327. 

Is THERE PeTROLEUM IN Brazit ?—D.T. Day. Oil Engineering and Finance 
5, 331. 


Tae Or Inpustry or Potanp.—Dept. of Overseas Trade. Petr. Times 
11, 802. 


Tue Perrotzeum OvTLook 1x Panama.—J. F. Sheridan. Eng. and Min. J. 
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Prrrotevum tn Perv.—S. F. Bedoya. The Mid-Continent Year Book, 36. 
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Book, 151. 
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A Review or Forzicn Or. Devetorpments.—Oildom Daily 15, (April 8), 1. 


PerroteuM tn Mexico.—M. P. y Lasso. The Mid-Continent Year Book, 
46. 
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33, (1), 83. 
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Device ror Gas may Sotve Water 
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New Wet Reamer.—Oil and Gas J. 23, (22), 74. 

Fiexiste Pree and Gas J. 23, (22), 74. 
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Lossgs.—P. Wagner. Nat. Petr. News 16, (19), 56. 
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L. E. Smith. Nat. Petr. News 16, (19), 71. 

Prays Bic Part 1x Ovutrrut.—L. Suverkrop. Oil Weekly 
33, (6), 23. 

Cement Basket saip To Save Strainc or Tusinc.—Oil Weekly 33, (6), 75. 


Rotary Tone CHARACTERISED BY Time Savinc Freatures.—Oil Weekly 
$3, (6), 75. 
IRREGULARITIES IN Pirz TAKEN oF By Suir.—Oil Weekly $8, (6), 75. 


Castnc Hoox Serves To Srratn on Ric.—Oil Weekly 
33, (5), 83. 

Srencs Power Stanps Unusvat Test Accipent.—0Oil Weekly 
33, (5), 83. 
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Many Sarery Features Cunntncnam Rop Exevator.—Oil Weekly 
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33, (7), 24. b 
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33, (7), 83. 
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15, (5), 36. 


New “ Packer Repuces Exrense.—0Oil Trade J. 15, (5), 38. 
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Marxerep. Oil Trade J. 15, (5), 38. 
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33, (3), 11. 
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33, (3), 21. 
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33, (3), 83. 
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Tue Evotvotion or Om-wett Metnops.—A. B. Thompson 
Oil News 15, 621. Petr. Times 11, 896. 
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20, 271. Chem. Abstr. 18, 1563. 
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Petr. Times 11, 880. 


Woopren Bripemne Prive m Use m Carirornta Fretps.—Oil Weekly 
33, (8), 91. 
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Gas J. 23, (26), 59. Petr. World 21, 265. 


STANDARDISATION OF Draitiinc Equipment ApDVANcED.—Oil and 
Gas J. 23, (26), 84. 


STANDARDISATION GIVEN Impetus aT MeETING.—A. R. McTee. Oil Weekly 
33, (9), 22. 
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Ou Weekly 38, (9), 35. 
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33. (9), 83. 
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To Sranp Greater Srratns.—Oil Weekly 
33, (9), 83. 
Pweumatic Emsopres Features or Weekly 

33, (9), 83. 
Features Emsoprep tn CompinaTion Derrick.—Oil Weekly 

38, (10), 75. 
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33, (10), 75. 
Lone Stroke Pumps ror Ou Wetis.—G. R. Taaffe. Oil Weekly $8, (11), 25. 
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PorraBLe Ovutrrir Goop ror Dritiine 3500 rr.—Oil Weekly 
33, (11), 90. 

Smrticiry or Desien Bic New Friow Weekly 
33, (11), 91. 

Tax Use or Om Wetis.—L. Suverkrop. Petr. Times 
11, 935. 

Errects oF Aprpitymnc Vacuum To Gas Frow.—H. Pennington. Ref. and 
Nat. Gas. Mfr. 3, (6), 13. 

§ranpaRD SEaMuiEss Castnc.—Ref. and Nat. Gas. Mfr. 3, (6), 35. 
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A. F. Hinton. Nat. Petr. News 16, (21), 27. 
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Nat. Petr. News 16, (21), 48. 

Easy Way To Reptace Wreckep Dernricx.—Nat. Petr. News 16, (21), 69. 
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C. Camsell and A. Buisson. Nat. Petr. News 16, (21), 99. 

Am SucogssFut In Increastine Frow or Wetts at E. Smith. 
Nat. Petr. News 16, (24), 40. 

Serrmse Cement with DynamiTe Successrut.—P. Wagner. Nat. Petr. 
News 16, (24), 93. 

Some Important ConsIpDERATIONS IN Drittinc.—W. W. Copp. Petr. 
World 21, 271. 

STANDARDISING THE Rotary and Its Equipment.—Petr. World 21, 294. 

A TexTrsoox or Prrroteum Propvuction C. Uren. 
McGraw Publishing Co., Ltd., London. y 
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Oxtanoma Lasour Commissioner Proposes Drastic Sarery 
tions.—A. F. Hinton. Nat. Petr. News 16, (25), 39. 


Exxcrriciry versus Srzam rm Om Damime.—Nat. Petr. New 
16, (26), 80. 


Consistent Rerarrmve or Wetrs Greatty Benerirs Nortu 
Fretp.—L. E. Smith. Nat. Petr. News 16, (26), 83. 


New Recorps 1x Duster To or 7212 rr.—0Oil and 
Gas J. 28, (2a), 140. 


Dectarep T. Baker. Oil and 
Gas J. 28, (4a), 25. 


Repvuctne Acctipents Mip-Continent.—R. 8. Bonsib. Oil and Gas J. 
23, (4a), 54. 


Sreen Stanps Test.—0Oil and Gas J. 28, (5a), 56. 


Tue AEROPLANE IN THE Or Fretps.—A. E. Fowks. Union Oil Co. of 
California Bull. 3, (Dec.), 28. 


Om anp Gas Conservation.—G. C. and 8. H. Gester, and E. W. Wagy. 
Standard Oil Co. of California Bull. 11, (Dec.), 2. 


How More Om Can se EXTRACTED From THE Or Sanps 
J. O. Lewis. The Mid-Continent Year Book, 145. 


Sarety Work ™ THe Mip-Continent Fretp.—The Mid-Continent Year 
Book, 113. 


Tae Om Wett Frre.—Nat. Fire Protection Assen. Quart. 
17, (July), 76. 


Om Free Ficutrnc.—Nat. Fire Protection Assn. Quart. 16, 339. 


Proposep Specrrications ror Street anp Iron Pire ror On, Country 
Tusvutar Goops.—J. E. Pew. The Mid-Continent Year Book, 85. 


Nores on Catrrornta Ort Fretp Practice.—R. E. Collom. Bull. Amer. 
Assoc. Petr. Geol. 7, 114. 


Core Driimc wira Rotary Toots 1x E. Elliott. 
Bull. Amer. Assoc. Petr. Geol. 7, 250. 


STeet AND THE Perroteum Inpustry.—F. B. Foley. Bull. Amer. Petr. 
Inst. 4, 97. 


Report or Commitres on STANDARDISATION OF Rotary Toot Jornts.— 
S. A. Guiberson. Bull. Amer. Petr. Inst. 4, 107. 


Report or Bott STanparpisaTion Commirree.—R. D. Gwynne. Bull. 
Amer. Petr. Inst. 4, 109. 


Report or ComMMITTEE ON THE STANDARDISATION oF CABLE DRILLING 
Toor Jomvts.—G. Hubley. Buli. Amer. Petr. Inst. 4, 111. 


Tue Use or Extecraicrry In THe Ow Fretps.—W. G. Taylor. Bull. Amer. 
Petr. Inst. 4, 100. 
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Orn as Dertiverep Wetis.—W. J. Knox. U.S. Pat. 
1,484,718. Chem. Abstr. 18, 1384. 


Om-wett Grarriz.—J. Bajus. U.S. Pat. 1,486,624. Nat. Petr. News 
16, (19), 99. 


Dovste Packes ror Livers.—T. H: Gallagher. U.S. Pat. 1,487,097. 
Nat. Petr. News 16, (19), 99. 


Ou-wett Pume.—T. J. Barger. U.S. Pat. 1,487,431. Nat. Petr. News 
16, (19), 99. 


IntaKE FoR Pumps.—J. J. Fitzpatrick. U.S. Pat. 1,488,106. 
Nat. Petr. News 16, (19), 99. 


Vatve Arracument.—A. L. Loeffler. U.S. Pat. 
1,488,211. Nat. Petr. News 16, (19), 99. 


A Gas Om anp Sanp Sxparator.—H. M. Gill. U.S. Pat. 1,490,462. 
Ref. and Nat. Gas. Mfr. 3, (5), 39. 


Om Wet. Pumpe.—E. W. Hulsey. U.S. Pat. 1,488,987. Nat. Petr. News 
16, (24), 83. 


Mernop anp Apparatus ror Cementinc Or Wetis.—F. W. Taber. 
U.S. Pat. 1,490,143. Nat. Petr. News 16, (24), 84. 


Mernop or Suutrinc Orr Water 1x Or Wetis.—J. J. Smit. U.S. Pat. 
1,491,427. Nat. Petr. News 16, (24), 84. 


Or, From Wetts.—J. B. Mayberry. Brit. Pat. 213,925. 
Oil Engineering and Finance §, 420. 

Arracument.—W. E. Hancock. U.S. Pat. 1,412,863. 

Apparatus ror Pumpine Om.—J. D. Nixon. U.S. Pat. 1,412,886. 

Om Wett.—J. Penrod and R. D. Thompson. U.S. Pat. 1,413,130. 

Barter Straucture.—F. B. Alldredge. U.S. Pat. 1,421,363. 

Om-wett Dams. Brr.—R. J. Brown. U.S. Pat. 1,421,396. 

Ou-wett Toot.—G. F. Hoap. U.S. Pat. 1,424,820. 

Om-wett Packer.—C. M. Hector. U.S. Pat. 1,423,213. 

Om-wett Packzer.—C. M. Hector. U.S. Pat. 1,422,704. 

CastIncHEAD ATracuMENT.—F. Kinzbach. U.S. Pat. 1,425,022. 


Lusricatine System ror Pumps.—F. W. Krogh. U.S. Pat. 
1,424,362. ; 


Ou-wett Pume.—J. L. Larkin and R. L. Gordon. U.S. Pat. 1,423,860, 
Deine Device.—W. 8. McBride. U.S. Pat. 1,424,109. 
Wett Danx.—I. J. McCullough. U.S. Pat. 1,424,662. 
Dexr-wett Pumr.—E. D. McDonald. U.S. Pat. 1,422,588. 
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Exctupine rrom Or anp Gas Wetis.—R. V. Mills. U.S. Pat 
1,421,706. 

Wett Pomr.—J. Penrod and R. D. Thompson. U.S. Pat. 1,425,276. 

Wett-cteantne Device.—F. J. Rogers. U.S. Pat. 1,423,625. 

UnpERREAMER.—J. Swan. U.S. Pat. 1,422,236. 


4. Pree-Louves, Transport AND STORAGE. 


Om Tank Fires ExtincuisHep sy Warter.—Oil 15, 581. 

A New Mernop or Roap Om Transport.—Petr. Times 11, 759. 

Foam Mernop Prorection acarnst Fires.—0Oil and Gas J. 23, (18), 92. 
New Macutne Mopet Saows Cuancrs.—Oil and Gas J. 28, (20), 86, 
Merrnop ror Reraraine Break Pree Line.—Oil and Gas J. 23, (20), 98. 


Static Hazarps tn Hanpiine Gasorine.—C. L. Naylor and H. E. Ramsey. 
Oil and Gas J. 23, (23), 100. 

Recoverrne Losses rrom Storace Tanxs.—C. P. Buck. Oil Weekly 
33, (5), 21; (6), 29. 

Uses Water ror Orn Fires.—0Oil Weekly 33, (7), 23. 

Pree Love Vatve Lock 1s ADAPTABLE TO Any VALVE.—Oil Weekly 38, (7), 83 

Furr Om Srorace Tanks, Errect anp Vauipiry.—A. W. Gray. 
Oil Trade J. 15, (5), 32. 

Use or Pumps ror Pirz Love Service.—E. 8. Jenison. Oil Trade J.. 
15, (5), 52. 


Cuart ror Computinc Tank Contents.—0Oil News (U.S.A.) 12, (3), 34. 
Chem. Abstr. 18, 1352. 


Goop Practice AnD Storrne Lusricants.—Lubrication 10, 1. 


Exptosion Liurrs AnD Pornts or Liquips.—H. Strache. 
Ocsterr. Chem. Zeit. 27,19. Chem. Abstr. 18, 1572. 


Srorace or Frammaste Liquips.—A. Neuberger. Chem.-Zeit. 48, 277. 
Chem. and Met. Eng. 30, 918. 


Varour-ticnt Tanks, Wett Vewntrep, wit Repuce Fire Hazarp.— 
W. C. Platt. Nat. Petr. News 16, (22), 111. 


Water Puts Our Or Fires.—Oil News 16, 42. 


Repvction or Rertnery Losses spy Froatinc Tank Decxs.—R. Cross. 
Oil and Gas News 14, (2), 68. Chem. Abstr. 18, 1745. 


Prorer Ventinec Witt Save Storace Tanxs.—S. H. Brooks. Oil Weekly 
33, (12), 25. Nat. Petr. News 16, (20), 55. 

Desien or Om Tank Frre Wattis.—F. W. Babbitt. Eng. News-Record 
90, 1132. 
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A New Form ror Om Prorsection.—J. M. Jennings. Nat. Fire 
Protection Assn. Quart. 16, 250. 


Oa snp Gronses Recon, —Net, Fire Pretetion Asm. 
Quart. 16, 373. 


Prostems oF Prez Line Transportation.—D. 8. Bushnell. Bull. Amer. 
Petr. Inst. 4, 144. 


How Cotour Repvucep true Evaporation or Om.—W. T. Deacon. Oil 
News (U.S.A.) 11, (18), 13. 


Om Marntne Transportation.—J. 0. Rohifs. Bull. Amer. Petr. Inst. 4, 147. 
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Hanpiine Viscous Fiurps.—H. H. Norton and B. E. Hobbs. U.S. Pat. 
1,492,742. Chem. and Met. Eng. 30, 916. 


Arr or Preventina Loss spy Evaporation From Srorace Tanxs.— 
R. E. Wilson, Assgd. to Standard Oil Co., Indiana. U.S. Pat. 1,489,725. 
Nat. Petr. News 16, (24), 83. Chem. Abstr. 18, 1865. 


Vacuum Sampter ror Tanks or Rerrvep Om anv Gasoitne.—C. E. 
Johnson. U.S. Pat. 1,416,354. 


5. Rerinery 


Crays ror Bieacuine O1ms.—Chem. and Met. Eng. 30, 783. 


Prostems THE Rerintnc or Crackep C. Morrell. 
Chem. and Met. Eng. 30, 785. Petr. Times 11, 838. 


Use Cray AtsaTian Rerinery.—0Oil and Gas J. 28, (21), 90. 
For Crzanine Tanks or StupcE Sentiment.—Oil and Gas J. 23, (22), 74. 


Lancer AND Berrer Recovery sy Stapiiser.—L. F. Bayer. Oil and 
Gas J. 23, (22), 92. 


oF Recovertnec GASOLINE FROM UNCONDENSED Vapours.— 
D. B. Dow. Oil and Gas J. 28, (22), 110. 


Taz Turory or Fractionat Conpensation.—E. H. Leslie. Oil News 
(U.S.A.) 12, (3), 15. Chem. Abstr. 18, 1349. 


Heat Transmission Cooters, Heaters anp Conpensers.—B. Heastie. 
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Compiled by 8. F. Bron, 8. Bowman, F.1.C., J. E. 

Hatz, A.R.S.M., H. Moore, M.Sc., W. 8. Nonaris, F. 

Remrry, B.A., DSe., A.IC., G. T. A. Surrn, B.Sc., 
and W. G. ‘Werks, AR.S.M., AR.CS., F.GS8. 


GENERAL. 


ApsorrTion Surrace Tension at Liquip-Liquip Iwrerrace. J. 
Howard Mathews and Alfred J. Stamm. J. Amer. Chem. Soc., 1 
46, 1071-1079. 


The authors have measured the interfacial tensions against water of 
mixtures of dimethylaniline and (i) heptane (ii) benzene. The results 
show that an addition of the constitutent of lower surface tension causes 
@ great lowering of interfacial tension, due to the adsorption of the 
added constituent at the surface ; but the addition of the constituent of 
higher interfacial tension produces a much smaller effect, since most of 
it passes to the interior of the drop. Gibbs’ equation was applied to the 
experimental data, after making the assumptions that (i) for non- 
associated or non-dissociated binary mixtures the surface tension would 
follow the mixture law were it not for the concentration effect at the 
interface (ii) concentration relationships can be used down to thicknesses 
of molecular dimensions. It was then found that (a) adsorption is one 
molecule thick until a complete surface layer is formed, OF 0 canes 
layer is only produced at high concentrations, (c) the molecular thick 
masses end ex of the came ender on these found ley other 
workers. W. 8. N. 


Tae Determination oF SuRFACE TENSION WITH VERY SMALL VOLUMES OF 
Liquip, anp THE Surrace Tensions oF OCTANES AND XYLENES AT 
Szverat Temperatures. Theodore W. Richards, Clarence L. Spe: 

and Emmett K. Carver. J. Amer. Chem. Soc., 1924, 46, 1196-1207. 


The surface tension of a very small volume of liquid is measured from 
the difference in capillary rise in two narrow tubes of different diameters. 
The method for calculating the correction to the rise in the wider of 
these tubes is given. The apparatus is standardised using pure, air- 
free water. Figures are given for the surface tensions, each at three 
temperatures, of water, n-octane, a-methylheptane, #-di-iso-propyl- 
ethane, o-xylene, ty oye p-xylene, and ethylbenzene. Equations are 
given for calculating the surface tension at any intervening ee aK: 


Apsorrtion sy Activatep Sucar Cuarcoat. I. Proor or Hyprotytic 
Apsorrtion. Elroy J. Miller. J. Amer. Chem. Soc., 1924, 46, 1150- 
1158 (¢f., ibid., 1922, 44, 1866 ; 1923, 45, 1106). 


The adsorption of salts from aqueous solutions by 


sugar charcoal is accompanied by h the acid formed is adsorbed 


RSHALL 
G. P. 
Fic, ,, 


based on the following facts: (i) The purity of the charcoal 

cludes the possibility that the alkalinity of the treated saline soluti 
derived from impurity in the charcoal. (ii) The base liberated in the 
solution is equivalent to the acid obtained by extracting the charcoal 
after adsorption. (iii) The acid so recovered is identical with that from 
which the original salt was derived. Moreover, the amount of decom- 
position of the alkali salts of various acids varies in the same order as 
the adsorbability of the acids themselves. Apparently potassium 
benzoate, but not potassium chloride, is also, berets adsorbed 


non-hydrolytically. W. 8. N. 


Awatysis oF Two New Ozecuostovaxian Perrorzcms. M. I. 
Chorkaveis and D. Prunet, Chimie et Industrie, II, 1924, 260. 


The Moravian oil obtained from the Eocene formation near Hodonin 
contains no paraffin waxes or asphalts and possesses the following physical 
constants: 8.G. at 15° 0-9340, at 20° 1.5083, Viscosity (Engler) 8-54 at 
20°, Flash Point 109°, Set point below -18°. The Sulphur content is 
0-20 per cent. Distillation tests gave: I.B.P. 203°, below 250° 6-4 per 
cent. (S8.G, 0-877), between 250° and 300° 23-5 per cent. (S.G. 0-902), 
and a residue 69-5 per cent. +e 0-949), having a set point below 15°. 
The composition is similar to the Miocene oils of Gbely and Hodonin. 
The second oil, from Mikova, was also obtained in an Eocene formation 
and gave: 8.G. at 15° 0-824, at 20° 1-444, Viscosity (Engler) 1-22 at 
20°, Flash Point below 0° and a set point below -18°. Analysis showed 
that the acidity was nil, paraffin wax 1-09 per cent., asphalts, insoluble 
in alcohol and ether, 0-66 per cent. and Sulphur 0-242 per cent. Distil- 
lation tests gave: I.B.P. 42°, below 130° 30-05 per cent. (8.G. 0-744), 
130-150° 6-30 per cent. 150-250° 22-09 per cent. (S.G. 0-810), 250-300° 


14-05 per cent. (8.G. 0-858) and a residue (26°45 per cent.) eg § at 


Caratytic Action or Nicketisep Atumintum Hyproxipr. W. Zelinsky 
and W. Kommarewsky. Ber, 67 (B), 1924, 667-669. 
The catalyst appears to be a very fine deposit of nickel on an aluminium 
hydroxide of the approximate composition Al,O,(OH),. It is prepared 
by adding a solution of aluminium nitrate in the necessary amount of 
caustic soda to a solution of nickel nitrate, the whole then being saturated 
with carbon dioxide. Unignited pure aluminium oxide is added and the 
poe Sey washed. After drying at 120° it is reduced in 
ydrogen at 300-330° and is then ready for use. Unlike pure nickel it 
does not decompose benzene and cyclohexane into methane in the 
presence of hydrogen. Considerable differences between this catalyst 
and that of Pfaff and Brunck (Ber. 56, (B) 2463-2464) have been 
observed. It closely resembles platinum and palladium in the manner 
in which it readily dehydrogenates cylcohexane derivatives, but is less 
drastic in its action than nickel alone. 8. F. B. 


Frims or Soprum in Emutsions. P. A. van 
der Meulen and Wm. Rieman 3rd. J. Am. C. S., 1924, 46, 877. 


Emulsions of the oil-in-water type with a solution of phenol in toluene 
as the oil phase and sodium ricinoleate as the emulsifying agent have 
been examined. From analyses of the original emulsion and the upper 
and lower layers obtained by centrifuging a dilute solution of the emulsion, 
the writers were able to calculate the soap in the interface to within 
10 per cent. Measurements of the sizes of the globules were made by 
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two independent methods, one using a hemacytometer treated with § Tax 
stearin and the other by means of a micrometer eyepiece. The average ] 
result from the two methods was taken and used to calculate the average 

area occupied by a molecule of soap in the interface. The figures | 
obtained showed that these areas were functions of the concentration of 
the soap and agree with the theory that the soap film is monomolecular. | 

8. F. B. 


“ Kosmacz” Perrotzum. J. W. Florjan. Przemysl Chem. 6, 229, 231. 
The average yields obtained on distillion are as follows: benzene 
8-94 per cent., kerosene 17-80 per cent., gas oil 20-20 per cent., various ' 
grades of lubricating oils totalling 29-80 per cent., asphalt 8-0 per cent. 
and 7-80 per cent. of waste products. The distillation losses average 
6-66 per cent. 8. F. B. 


Naruruenic Actps IV. Merratzic Saurs oy Naruruenic Acips. 
Tanaka, K. Horiuchi and G. Oyama. J. Chem. Ind., Japan, 1923, 26, 
1190-1203. T= 

An investigation of the naphthenic acids and their salts derived from 
the waste lyes obtained in refining Kurokawa petroleum. These acids 
have been found to consist chiefly of the trideca-, the tetradeca- and the 

tad hthene-carboxylic acids. A study of their solubilities | 
showed that with decreasing molecular weight, the solubility increased. 
Lead, manganese, chromium, aluminium, calcium, magnesium and 
zine salts were prepared and are described. Of these manganese 
tridecanaphthene-carboxylate is a pink powder, insoluble in hot and 
cold water, but slightly soluble in absolute alcohol and ether. The 
tetradecanaphthene-carboxylate melts at 61-63°. All three lead salts 
were obtained as vitreous solids melting between 110° and 118°. Both 
the lead and manganese salts have a drying action on linseed oil. A 
marked waterproofing action was shown by the aluminium salts. - 

8. F. 


Composition or JaPaness Perrotzum I. 8S. Komateu and 8. Kusumoto. 
Mem. Coll. Sei. Kyoto, 1924, 7, 77-84. DEH 


The authors have shown that Japanese petroleum from Nishiyama, 
Echigo, is almost completely composed of polymethylene hydrocarbons 


obtained: below 150°, between 150° and 300° and above 300°, 23:2, 
47-3 and 29-5 per cent. respectively. The first of these was redistilled and 
gave a fraction boiling between 70° and 90°. It was treated with fuming 
sulphurie acid, followed by a mixture of nitric and sulphuric acids and 
finally, after washing with dilute potash, dried over sodium and refrac- 
tionated. The oil, freed in this manner from aromatics and unsaturated 
hydrocarbons, exhibited two maxima in the t ture-weight of dis- 
tillate curve, one at 72° and the other at 80-81°. “The first hydrocarbon, 
boiling at 72° corresponds in all its physical properties with methyi- 
ecyclopentane bp. 71°-72° 0-7295, n 2 1-3965 and was identified 
with it by chemical analysis and by the formation of glutaric, succinic, 
acetic and oxalic acids on oxidation by nitric acid. The second hydro- 
carbon, boiling at 80°-81°, possessed all the physical properties and 
constants of cyclo-hexane b.p. 80°-81° d * 0-768, ny 144 with which 

nitrating its dehydrogenation product. 8. F. B. 


an 


lie 


Tax Composition or II. Shigeru Komateu and 
Naozo Tanaka. Mem. Coll. Sci., Kyoto Imp. Univ., 1924, 7, 143-146. 


acid from 


i tor. 

The final fraction b.p. 66-5-71, after oxidation with nitric acid, was 
washed free from acid and refractionated four times over metallic sodium 
at ordinary pressure and three times at 749 mm. In this way a fraction 
b.p. 67-5-68-5° was obtained which gave on analysis: carbon 83-05 per 


cent. and hydrogen 15-93 per cent. and had d 066863. F. B. 


Tas Sreciric Heats or Certarx Liquips at Etzvarep Temrrr- 
atures. John W. Williams and Farrington Daniels. J. Am. C. S., 
1924, 46, 903. 


Values much above this point to association of the 
liquid, while a in the specific heat-temperature curves 
indicate a change in the equilibrium between different kinds of molecules 
in the liquid. 8. F. B. 


DenYDROGENATION Processes In THE Presence or Catatysts. J. K. 
Pfaff and Richard Brunck. JBer., 1923, 66 (B) 2463-2464. 


method between cyclohexane 


it : 
with a large excess of hydrogen is passed over it up to, and in the neigh- 
bourhood of 500°, dehydrogenation occurs to a very slight extent only. 
Pure lignite tar oil, b.p. 80°-150° was readily reduced by it at 180°- 

but when an attempt was made to dehydrogenate the product, using 
the conditions described for benzene, it was quantitatively converted 
i . American 
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ed with 

| 

average 

se when the 70-90° fraction is treated with fuming sulphuric acid. The 

r.B. benzene sulphonic acid was characterised by conversion into phenol and 

i phenyl benzoate successively. 

231. Hexane was isolated from the 40-75° fraction by seven fractionations ; 

enzene 

various : 

T cent, 

-Verage 

| between 30° and 80° for benzene, toluene, ethylbenzene, o-, m-, p-xylenes, 
iso-propyl, ethyl, iso-amyl, n-butyl, iso-butyl alcohols, nitrobenzene, : 
chloroform, carbon tetrachloride and heptane are recorded as graphs and F 
as empirical equations. Other physical properties related to the heat 
capacities are also given. The heat capacity per cubic centimeter for 
| 
and other cyclic paraffins, can be replaced by a much less expensive 
nickel catalyst. This they prepared by mixing solutions of sodium aluminate a 
and nickel nitrate, the precipitation beong completed by means of carbon +1 
dioxide. The paste so obtained, is mixed with pure dry alumina, : 
filtered, washed until free from soda and dried. Finally it is reduced 
by hydrogen at 320°. This catalyst hydrogenates benzene to cyclo- 
converted almost completely into methane. This reaction commenced 
at 240° and was almost quantitative at 260°. It is suggested that the : 
method might find application in the separation of pure naphthenes ‘ 

| from petroleum products, the naphthenes then being examined by - 
Zelinsky’s method. 8. F. B. : 
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Tae Nature or THE Actip I. N. Zelinsky (with 
A. Techuksanowa). 1924, 57 (B) 42-51. 


In an attempt to elucidate the structure of the naphthenic acids, the 


from them by a series of reactions unlikely to 
cause any constitutional change. The conditions employed for the 
dehydrogenation were such that, whereas cyclohexane derivatives lose 
hydrogen and are converted into aromatic compounds, the cyclobutane, 
and cycloheptane rings remain unaffected. 

The starting material consisted of several fractions of naphthenic 
acids obtained from Baku petroleum. By fractionating the methyi 
esters, it was found possible to isolate methyl hepta- and octa-naphthene. 
carboxylates. That these were mixtures of isomerides was shown by 
the wide range over which they boiled. They were reduced by sodium 
and alcohol to the corresponding homologous alcohols, converted by 
iodine and red phosphorous into the iodides and the latter reduced by 
zinc in the presence of alcohol to the respective octa- and nona-naphthenes. 
The hydrocarbons so obtained, closely resembled cyclopentane and 
cyclohexane derivatives. They were fully saturated and unaffected by 
concentrated sulphuric acid or permanganate. On dehydrogenation 
using palladium black at 300° however, little hydrogen was observed, a 
fact in accordance with the view that these compounds do not possess a 
cyclohexane ring. 8. F. B. 


Tue Cuemicat Nature or rae Narutuentc Acris II. N. Zelinsky and 
E. Pokrowskaja. Ber., 1924, §7 (B) 51-58. 

A continuation of the work described in the preceding abstract, the 
fractions containing the octa-, nona-, and deca-naphthene-carboxylic acids 
acids providing the starting materials.. It was found that the corres- 
ponding hydrocarbons behave in a similar manner towards palladium 
black at 300°-310° to those obtained from the naphthenic acids previously 
investigated. The small amount of aromatic derivatives formed indi- 
cated the presence of cyclohexane derivatives in small traces only. 

8. F. B. 


& 


Tae Vetocrry Or Oxrpation or Pararris Wax. Parts L.-IV. Francis 
Francis, and (in Part) W. F. Milland, C. H. Rutt, C. M. Watkins, R. W, 
Wallington and C. P. Garner. J. C. S., 1924, 125, 381-393. 

Previous work has shown that paraffin wax melting at 55°-56°, 
obtained from Scottish Shale, consists of at least seven hydrocarbons 
capable of being oxidised at 100°, and that these constitute some 80 per 
cent. of the mixture. Besides these, there are present lower boiling 
hydrocarbons, as well as some which are much less volatile and which 
appear to be practically incapable of oxidation at 100°. The long period 
of treatment with the oxidising agent before oxidation commences has 
now been termed the latent period of oxidation. When this period has 
been passed, the oxidation, which is an exothermic process, proceeds 
quite smoothly and rapidly. From the indefinite nature of the wax it 
is not possible to draw very definite conclusions, but it appears that the 
oxidation occurs in stages. 
through the wax, passed through a solution of barium 
oxidation but also serving as a rough guide to the velocity of the action. 
Together with other products, formic acid was always found towards the 
end of each oxidation. At any stage an ultimate analysis indicated by 
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difference the extent of oxygen absorption, but it was also found that the 
oxidation producte were always more soluble than the original wax and 
could be separated from it in this way. With air and a catalyst (turpen- 
tine), an intermediate stage was reached when the oxygen content was 
between 3—4 per cent. but oxygen reached a more clearly defined stage at 
8-9 per cent. That the process is heterogenous was shown by the 
temperature co-efficient, which has a value of 1-6. The cause of the 
latent period is obscure. It is possible that a catalyst is formed which is 
produced more rapidly when the wax is heated in oxygen than in a 
vacuum, except when the heating is either prolonged or at a higher 
temperature. In this connection one observation is significant. Wax 
previously heated in a vacuum at 208° for 159 hours gave a product 
containing 9-9 per cent. of oxygen, when oxidised at 100° for 449 hours. 
preliminary 


Tas Waxes 1n Perroteum.—M. A. Rakusin. Petroleum, 1924, 
20, 951-953. 


wax (m.p. 51°C.) may be recovered from Grozny petro- 
lots by 


y (with 
ids, the 
to the 
kely to 
for the 
es lose 
butane, 
hthenic 
methyl 
hthene. 
wn by 
tod. in acetone than before ; when crystallised from this solvent, the resulting ; 
ced by hydrocarbons gave on oxidation a product containing 0-7 per cent. of 
thease. oxygen after 457 hours. Apparently the acetone removed a substance 
i end which catalysed the reaction ; on recovery this substance was found to 
ted by resemble paraffin wax closely in appearance. 
natin With oxygen the temperature co-efficient of the latent period was 
rved, 2-9, a further indication that chemical changes occur during this period. 
oes The phenomenon of the latent period might be explained by the 
.B. gradual destruction of a negative catalyst. No clue to the existence of ; 
such a substance was obtained however, nor was it found that sulphur, 
ail which has been stated to act in this manner, actually did so. 
¥ The possibility of isomeric change is also hardly feasible, as the con- 
ditions employed in the preparation of the wax commercially are far 
ct, the more drastic than those used during this investigation, and, if isomeric 
c acids change does occur, it would be more likely to have occurred then. 
corres- Evidence in favour of the formation of unsaturated substances in small 
adium amount, and previous to the onset of oxidation, which possibly act as 
riously catalysts, was obtained. 
1 indi- A wax, melting at 46°-47°, prepared from Braunkohle was found to 
~ be oxidised more rapidly than the paraffin wax examined. 8.F.B. 
| 
R.W, Soft paraffin 
leum from the 
°-56°, is reversible. paraffin wax (69° C.) may be obtained quantitively : 
arbons ae A faultless product is obtained after once redistilling 
80 per with steam. medium paraffin wax (62°C.) has almost the same 
oiling sp. g. as the petroleum, and can only be obtained by distillation, All 
which these waxes are crystalline. Adsorption of the soft paraffin wax by 5 
period Floridine also takes place from Boryslav petroleum (Burstin), and the 
ps has hard paraffin wax may probably be obtained similarly by centrifuging 
od has from Boryslav oil, but not from Tscheleken oil, as this does not contain 
ceeds the higher homologues of the paraffin series, and only yields medium 
vax it paraffin waxes, of m.p. 52°C. and 56°C. Galician and Pennsylvanian : 
at the hard paraffin waxes have m.ps. of 70°-72°C. Paraffin wax used in . 
assing traumatic surgery has a m.p. as high as 74°-80°C. Wax injected into 
p, the rats partially disappears by adsorption or oxidation in two months, 
of the none being found in the excreta. The sp. gs. of paraffin waxes taken at 
ction. their melting points are nearly alike, showing that the molecular volumes 
is the and weights are nearly proportional. Determinations of the sp. g. of 
ed by paraffin waxes of various m.ps. by Redwood and by Sauerlandt have 


given high results, as, m.p, 41° C., 0-8752 and m.p. 82° C., 0-943. Ralcusin 
and Arsenjew determined the sp.g. of various waxes in the solid stat, 
by piknometer in alcohol, and got much lower results than thos 
mentioned, namely, for soft wax, 0-8108, for medium, 0-8377 for hard, 
0-8974, and for the mixed waxes, 0-8605. The sp.g. of the raw oil from 
which these waxes were obtained was 0-8563 at 15° C. H. M. 


C. K. Swift. Ind. Eng. Chem., 192%, 


corrosive. A small amount of preservative is also necessary to prevent 
decomposition of the organic material. 

The general requirements of foam are large volume, tenacity, and 
fluidity, or adhesiveness when required on vertical surfaces. 

Foam producing solutions deteriorate and therefore require examin- 
ation at intervals. The aluminium sulphate merely loses water by 
evaporation and hydrometer inspection will usually indicate the required 
dilution. The bicarbonate solution loses CO, and its strength is deter- 
mined by estimating the NaHCO, volumetrically using standard sodium 
hydrate and silver nitrate solution as an outside indicator. The expansion 
test or volume of foam is measured by mixing 50 c.c. of each solution in 
a litre cylinder noting the volume of foam produced and compared 
against a standard. The quality of the foam can be noted from the 
decrease in volume on standing or by pouring on to the surface of kerosene 
and noting the amount of water accumulated under the kerosene after 


a definite interval. 
The author describes an for testing the actual fire resistence 
of a foam which consists of two calibrated glass vessels holding the 


solutions and each leading to a single outlet placed in the centre of s 


for destruction of foam and extinction of the fire. Tests for fludity are 
also described. 8. B. 


Remepties ror Cranxcase Ditution. Nat. Petr. News, 1924, 16, 17. 
Several papers were read on this subject at the summer meeting of 

C. M. Larson asked for 
better methods of draining out used oil, which is at present generally 
messy job and hence gets left undone. N. MacCoull determined the 
various temperatures at which dilution became noticeable, and found 
engine the less dilution appeared. He found that 
equally good could be obtained by using one oil and varying the 
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the author has outlined the general principles of such systems and gives 

methods for testing the efficiency in the laboratory. 
A layer of foam, the bubbles of which contain carbon dioxide, when 
: spread over the surface of oil, smothers the fire by preventing access of 
; oxygen. The materials commonly used for production of foam ar 
; solutions of bicarbonate of soda and aluminium sulphate together with 
@ foaming agent which is generally an organic substance such as glue, 
glucose, licorice, or saponin extract. Sulphuric acid may also be added 
to these to accelerate the reaction but has the disadvantage of being 
circular pan containing a measured quantity of gasoline. This is ignited 
and the two solutions admitted in definite quantity and the time noted 
rate of flow through the bearing as by employing a - : of | 
for each particular purpose. R. L. Skinner described an oil rectifier, 
which in a twelve hour test run prevented the viscosity of a 350 crank- 
case oil falling below 340, whilst in a comparative run without the 


the 
ter, 
ved 
a 
case. 
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last year. Only the upper stratum is exploited. Further there are two 
districts, Kara-Chungal and Novo-Bogatinsky, where in the course 
exploitation two spouters were brought in. On examining the various 
oils from that district, we find that in the Western part the crude oil has 
« lighter specific gravity than in the Eastern part, +.¢., Novo-Bogatinsky 
crude has a specific gravity of 0-782. Dossor, the upper stratum, gives 
an oil 0-890 specific gravity and the lower an oil of 0-865 specific gravity. 
East at Makat the oil is 0-904 specific gravity, upper stratum, and 0-889 


The number of districts where there are indications that Petroleum 
may be found is 60. 


Review or Perroteum Inpusrry Russta ror 
1923.—Nepht. Slantz. Khoz., vol. 6, No. 1, p. 211. 


The total quantity of crude oil produced throughout Russia, with the 
exception of the Fergane District, was 1,416,130 tons of which 322,000 
tons were collected by the peasants in the Baku District, by means of 
hand-dug wells. The total number of boring operations was equal to 
93,933 feet and the total quantity of crude oil distilled was 740,000 tons. 
The total number of workmen employed was 63,263. The quantity of 
fuel used in 1923 was 2,228,600 cubic sagens of wood, 540,000,000 poods 
of coal, 182,000,000 poods of liquid fuel and 27,000,000 poods peat. 


Perrotzeum or Western Orecon.—Warren du Pre Smith. 
Econ. Geol., 19, 455, August, 1924. 


adversely reported on by the State University. A little 

ment is going on near Ashland. A stratigraphical table is given. 
Mesozoic formations are too metamorphosed to be oil-bearing. 
Mesozoic, the Cretaceous offers the only hope. The 

Oligocene or Lower Miocene) are the most promising formation ; samples 
smelling of petroleum have been discovered. Sections of the Coast 
Range reveal few favourable structures and many igneous intrusions. 
Nothing comparable to the Californian diatomaceous shales has been 
found. No seepages are known. Near Astoria, strong gas seeps led to 
the drilling of a well in 1921. It was abandoned at 4000 ft. Recent 
studies have shown that favourable structures may exist at Nehalem. 
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specific gravity in the lower stratum. bu' 
On analysis, Dossor crude oil of 0-865 specific gravity, gives the bei 
following results :-— 
Gasoline .. ee 15 per cent. pre 
Solar Oil .. ae 
Cylinder Oil oe -- 20 » 
Goudron .. ee es 
Total -- 1000 ” ” 
Of previous contributions, Chester Washburne’s geological survey 
bulletin is the most important. The writer agrees with Harrison and 
Eaton that the Newport region offers the best possibilities of finding oil ; 
but considers that too little work has been done to justify their negative 
; the first well was drilled in 1902, about 30 have been put down unsuccess- 
fully. Four are now in hand, of which those near Eugene have been 
1 
1 


it 


Fog 


Particular grains can be isolated with ease under the microscope 
for special treatment. Becke's, or the inclined illumination method, may 
be used on grains for determining refractive index. Oolour and 


F 
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re two Dry gas seeps, several small structures, and absence of igneous disturb- 
of ance suggest favourable conditions at McMinnville. Tho 
rarious McMinnville, several deep wells have been unsuccessful. The 
oil has ferous “ acila” shales occur near Newport, and, if suitable structures 
tinsky exist, might repay drilling. At Waldport, two ill-advised wells were 
. gives abandoned. The Eugene, Cottage Grove wells will share their fate. 
avity, Intermittent drilling has sunk a well to 1200 ft. at Oakland without 
0-880 result. At Medford a well, 2200 ft. deep, is near the igneous basement, 

but is unproductive. At Grizzly Peak, near Ashland, an attempt is 
S the being made to develop oil-shales. The oil is believed to have been 

formed in situ through the distillation of organic matter by volcanic 
heat. Western Oregon is regarded as a “ territory of possible but not 
probable petroleum reserve.” W. G. W. 

Somz Mernops ror Hzavy Miverat Investications.—R. D. Reed. Econ. 

Geol. 19, 320. 

The Stanford Petroleum Research Fund subsidised research into the 
possibility of correlating Tertiary formations in California by “ heavy 
mineral” residues. This article gives an account of the results. 

It is important to obtain a representative sample of the bed under 
examination. The value of well samples is limited. Some heavy 
minerals are so rare that they may be absent from any small fragment of 
rock taken at random. Thin sections, therefore, are not enough. The 
rare heavy minerals must be concentrated from a large bulk of rock. ‘ 
As they are refractory, drastic methods may be employed, but their 
specific gravity makes it easy to lose them, or for samples to become 
“galted.” Time is saved by handling many samples at once, and by 
selecting only those methods applicable to the particular problem. 
The ordinary methods of breaking down consolidated rocks, viz., 
soaking in water, acids, or alkali, are not always successful. Recourse 
is then had to crushing to the size of average detrital grains, panning, 
and further treatment. It is advantageous to remove cement coatings 
by boiling in acid, and the method does no material harm to any of the 
minerals. Mud is eliminated by suspension and decantation. For 
ordinary mineralogical research, elutriation is useless. Screening has 
little to be said in its favour. 

Panning is one method of separating the rare from the common 
minerals, but separates by weight rather than by specific gravity, and 
requires skill. A simple separation by bromoform, by means of a large j 
evaporating dish and filter, is useful. The light minerals should also be 
examined for peculiarities. The only other separation method of 
importance is the use of the electromagnet. It should not be employed 
as a matter of routine. The mineral crops may be preserved either 
mounted permanently on slides or in envelopes in a specially adapted 
card index. Both methods have their advantages, and both are described 

in detail. 

A binocular microscope shows shape of grains well but misses many 
optical properties. A polarizing microscope is better. The grains can 
be identified by most of the usual methods, except measurement of 
birefringence, and more easily in non-permanent preparations. Mono- 
bromnaphthalene (ref. ind, 1-67) and Canada balsam with piperine make 
good temporary mounting media. A useful series of immersion fluids is 
given. 


to 
Useful references are given to the literature. 


GEOLOGICAL. 


Exrtorration Curves or Om tx ConnECcTION wITH THE 
TERRANEAN ConprTions or Om Deposrrs.—Prof. L. 8. Leibenzon. 
Nepht. Slantz. Khoz., 6, (1), 64. 


The article contains a detailed investigation of the 
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under pressure of 120 Ib. not a single drop reached the 
find. In Java, Madura, Borneo 
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pleochroism are more marked than in thin sections. Shapes of mineral 

fragments depend upon their cleavage planes and are characteristic ; 

interference figures usefully supplement this method of identification. 

A device is suggested by which the student may familiarize himself 

5 rapidly with the probable shape and optical properties of the fragments 
of particular minerals. A set of permanent preparations of common 
detrital minerals is useful. Ordinary identification tables are criticized, 

} and the student is recommended to construct them for himself. Estimated 
quantitative analysis is untrustworthy, and should give way to actual 
counting of grains. 

The author concludes that, because of the variety of rocks, the different 
of investigation, and the practice of each investigator of devising 
his own apparatus, no rigid routine for the study of sedimentary rocks 
ean be defined. Finally, that the pursuit of sedimentary petrography 

of € tion of the sub- 
terranean conditions of an oil deposit. In Chapter I. the author utilises 
ya the idea, specially supported by J. O. Lewis, of gas pressure in an oil 
bed. It is assumed that the flow of oil from the bed into the bore hole 

; is conditioned solely by the excessive pressure of the oil gas in the bed. 
In order to analyse mathematically the phenomena of flow the author 
makes use of simple physical assumptions. The output of oil is always 

determined by the law of d’Arcy governing the movement of a liquid 

5 through a porous soil. 

The gas dissolved in oil partially flows into the bore hole together 
with the oil, and partially, owing to the diminished pressure, passes into 
the region of the bed occupied by the free oil gas. Using the law of 
Henry, the pressure of the gas dissolved is assumed to be proportional 
to the pressure of the free gas. The process is an isothermal one. 

; A bore hole giving a small initial oil output declines more slowly P 

; than a bore hole having a big initial oil output (i.e., output during the 
first year of exploitation), but the last bore hole has a greater total 
ultimate oil production than the first. 

Inpications or Perroteum—F. W. Moon. The Cairo Scientific 
Journal, 12, (114), May, 1924. 

This paper deals with oil-seepages, the accumulation of oil in suitable 
reservoirs, and sundry modes by which it reaches the surface naturally. 
and variously exemplified. In Persia the “‘ white oil” of light straw 
colour by transmitted light and fluorescent; sp. gr., 0-773. At Baku 

pale amber coloured, clear and transparent, with a pleasant ethereal 
odour ; sp. gr., 0°78. In Sumatra (Langhat) the crude oil is port-wine in 
colour by transmitted and greenish by reflected light; sp. gr., 0-777. 
was 

and 

and 
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other islands of the Dutch East Indies the seepage oils are brownish-red, 
strongly fluorescent, and with a paraffin base, consequently less evanescent 
than Sumatra types; sp. gr., 0 857-0-965. Resembling these the rare 
free oil seepages of Egypt are noted. These only occur at three localities 
viz., at Gebel-Tanka on the eastern, and Gebel-Zeit and Jemsa on the 
t ing oils ; sp. gr., 0-86-0-96. They are all situated 
Egypt. This scarcity renders oil finding difficult and expensive in this 
country. For instance, the important Hurghada field was discovered on 
geological evidence only. Next, the heavier types are briefly noticed. 
An abstract of Mr. Beeby Thompson’s description of the Pitch Lake of 
Trinidad is given, and a similar smaller pitch lake found at Cerro Chapa- 
pote in Mexico is mentioned. Mexican seepage oils are of a permanent 
nature, in contrast with the light ones of the East. They are black, 
sticky, tar-like substances which harden as the lighter fractions evaporate. 
They often form asphalt ponds of considerable depth, and may act as 
death-traps to unwary animals, their smooth, unruffled surface causing 
very perfect reflection. An unusual type of seepage is one in which the 
residual bitumen has an elastic-like consistency, through which rise gas 
bubbles sometimes 3 ft. in diameter, which burst at the surface like those 
in the crater of a mud volcano. Other indications are next referred to, 
such as the oil-smelling, oil-stained, and oil-impregnated rocks found in 
certain geological horizons in Sinai. Native bituminous products are 
alluded to as true oil indications, such as grahamite, albertite, gilsonite, 
wurtzilite, elaterite and ozokerite, worked on mines in various parts of 
the world. Some remarks are made upon oil shales composed of clay 
with vegetable and animal remains, and kerogen. The latter is described 
as a resinous substance supposed to consist of coagulated colloidal matter 
derived from lagoonal waters which teem with life. This view, suggested 
by Murray-Stewart in 1910, is amplified below. Kerogen yields crude 
oil upon distillation. Free sulphur, sulphur springs, sulphuretted 
hydrogen gas and salt water are noted as more or less doubtful indications 
of oil. Lastly, a warning is given of false indications, such as the vege- 
table and iron films often seen on the surface of stagnant pools. On 
cutting such films with a stick the edges remain apart, instead of joining 
up again, as is the case when the films are due to the presence of petro- 
leum. Again, marsh gas proceeding from decaying matter in rivers and 
ponds may be distinguished by the mere sense of amell. An abnormal 
case is finally described of “fossil bitumen.” This occurs embedded in 
a thick bed of blue sandstone far below the surface on the Isthmus of 
Tehuantepec in Mexico. The sandstone is quite unstained in proximity 
to the bitumen, which is clearly a foreign body embedded at the time 
when the sandstone was being deposited. It was derived from an 
oil seepage in Miocene times, ‘ond & 
IL.—Underground accumulation of oil in reservoirs.—The author 
virtually adopts Murray Stewart's “colloidal absorption” theory to 
account for the presence of the oil in reservoirs. According to this 
theory, @ remarkable affinity takes place between minute wasp and fatty 
in the waters of lagoons and shallow seas 


particles of clay carried down by rivers and streams. The pure clay 

i attach themselves to the minute oily globules and settle down 
to the bottom, thus forming a layer of clay containing finely divided 
oily matter. When sand is brought down by the rivers instead of clay, 
® layer of pure sand is deposited horisontelly. upon the layer of clay. 
s* 
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(No affinity exists between the sand particles and oily globules). After 
a series of such periodical changes we arrive at a series of alternating 
oily clays and pure sands. (Diagram 2.) Under ever-increasing superin. 
cumbent pressure the particles of oily matter in the clays slowly combine 
together, and, when the whole series is saturated with water the oily 
matter tends to rise, and in time migrates from the clay beds into the 
porous layers of sand. The clay layers become umpervious to oil, which 
now lies between two beds of clay, and cannot escape vertically. This 
oil forms a very thin film in the horizontal strata, and the accumulation 
of oil is the direct result of earth movements, causing anticlines, synclines 
and domes. (Diagram 3.) As the folding proceeds an upward movement 
of the oil and gas would take place into the higher portions of the folds, 
and a descent of the water towards the lower parts. Thus the oil is 
accumulated to a comparatively narrow belt at the crests. (Diagrams 4 
and 5.) The cracks or faults incidentally formed during the folding 
process may complicate matters and so affect the general distribution of 
oil. Diagrams 6 and 7 show how by the arrest of the oil flow towards the 
crest of the arch by a fault subsidiary supplies may accumulate away 
from this crest. An igneous dyke may have a similar effect. The retar. 
dation of the upward flow of oil at changes of gradient may similarly 
produce subsidiary supplies. (Diagram 8.) An ideal section is shown 
in Diagram 10 round a volcanic neck (Mexico), whilst doma] structure 
may be produced by the intrusion of a laccolith. (Diagram 11.) 

ITI.—Escape of oil from roservoirs.—Sometimes oi] has escaped from 
a fractured stratum folded into anticlinal form by following the cracks. 
(Diagram 12.) Or the denudation of the anticlinal crest may expose the 
oil-bearing stratum along its line of outcrop. (Diagram 13.) When the 
seepages occur from a denuded upper oil horizon of a series, then wells 
sunk at the crest would tap oil contained in the lower oil-bearing beds. 
(Diagram 14.) This has been done at Yenangyaung in Burma. Again, 
cross-faults or longitudinal faults or igneous dykes may cause see 
to appear at the surface near them. (Diagrams 6,7.) Wells should then 
be sunk on that side of the fault or dyke on which the oil would flow 
upwards towards the fault. Sometimes large seepages occur round 
igneous necks, as in the Ebano field near Tampico. Diagram 15 shows 
the effect of a voleanic neck in the piercing of strata forming “‘ domal 
structure.” Seepages of oil issuing from vertical beds have to be treated 
with caution, but the Whittier oilfield in America is cited, where a 
straight line of wells existed drilled into one vertical bed only. Fan-like 
structure occurs on the north-west coast of Borneo, with a central area of 
vertical bedding 400 metres across. Many seepages occur, but numerous 
wells have been sunk without success. Ojil-seepages constitute almost 
our only clues to the general distribution of petroleum in the world. As 
these places become exhausted by drilling oil-finding will tend to become 
more and more dependent upon stratigraphy and structure alone. This 
may lead to the development of oil-shales, or even to the total replace- 
ment of petroleum by some other fuel as the driving power of the world. 
But—“ sufficient unto the day is the evil thereof.” pity 

H. 


AND REFINING. 


Bavuxire as A Reristnc Acent ror Prerrotzum Distmiation.—A. E. 
Dunstan, F. B. Thole and F. G. P. Remfry. J. Soc. Chem. Ind., 1924, 
43, T. 180. 

Certain substances have long been known to possess the property of 
absorbing impurities which impair the colour, odour and flavour of liquids. 
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Among these are bone charcoal, specially prepared vegetable charcoals, 
fuller’s-earth, floridin, certain Californian and Japanese clays, silica and 
alumina. The most effective belong to the category of inorganic gels 
formed by the dehydration of a hydrogel, such as silicic acid or aluminium 
or ferric hydroxides. A cheap and convenient gel is the mineral bauxite. 
In ite natural state it has no adsorptive qualities, but by roasting at an 
appropriate temperature most of the water of combination is expelled 
whereby the porous structure on which adsorptive qualities depend is 
developed. The size and structure of these pores happens to be appro- 
from petroleum distillates, whilst the fact that it can be used in granular 
form accelerares the filtration process and obviates the use of filter 
presses. The Burmah Oil Company were the first to make use of this 
material for decolourising kerosene and paraffin wax by filtration through 
1 ton filters, the used bauxite being extracted with benzine in a Merz 
extractor and then roasted to burn off carbonaceous matter. In 1918 
the first successful experiments were made on desulphurising kerosene 
by bauxite alone, without the aid of any chemical treatment, where it 
was proved that filtration through bauxite gave a completely refined 
product, the best results being obtained when the bauxite was freshly 
ignited immediately before use and not allowed to adsorb moisture from 
the air. Filtration gave superior results to agitation of the oil and mineral 
which was most efficient for desulphurising when sieved to 30/60 mesh, 
but for decolourising a finer mesh was desirable. For works practice 
20/90 mesh is employed. The mechanism of the refining action is one of 
surface adsorption and is analogous with known cases of true adsorption. 
Bauxite contains large numbers of ultra-microscopic pores and hence 

enormous surface area and consequent surface energy, which is 


possesses 
exhibited by a considerable evolution of heat when the material is 
moistened with oil or water. Freundlich’s adsorption law is followed 
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- adsorbable materials simultaneously produces slight deviations from 
on exactitude. It was found that colour was adsorbed preferentially and : 
ater that until about 85 per cent. of the total colour had been removed 
ted practically no adsorption of sulphur compounds took place. By means 
> a of its inherent surface energy bauxite is capable of bringing about both 
like decomposition and polymerisation of unsaturated hydrocarbon com- 
a of pounds. Thus if colourless cracked spirit is filtered cold through bauxite 
ous the filtrate issues a deep yellow colour, and at 100°C the filtrate will 
aah be deep brown owing to polymerisation of unsaturated compounds 
As to gums which are washed out by the oncoming liquid. If, however, 
aes the filtering material is maintained at a temperatue just above the final ; 
his boiling point of the spirit the condensate will be colourless and free from 
- the usual bad odour of cracked spirit owing to the fact that the gums 
rd formed are of high boiling point and are not vapourised with the un- 
‘ attacked portions of the spirit. These facts enable two methods for 
F refining cracked spirit by bauxite to be employed (a) by filtering at 
100° C. and redistilling the filtrate whereby the non-volatile gums are 
left in the still, and (6) by passing the spirit in the form of vapour through 
bauxite maintained at about 200-220°C. Sulphur compounds in 
E. kerosene are removable in much the same way. If kerosene is filtered 
24, at a ternperature of 100-130° C. the filtrate is a bad colour and contains 
nearly the same quantity of sulphur as before filtration, but owing to 
r of change induced thereby in the sulphur and colour compounds is far 
ids. more amenable to subsequent cold filtration than if the preliminary hot 
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filtration were changed to a cold one. Thus a hot and cold treatment 
reduced sulphur from 0-31 per cent. to 0-16 per cent., whilst two cold 
filtrations gave sulphur of 0-21 per cent. The present method of utilising 
bauxite is to filter a predetermined volume of oil through a definite 
weight at a fixed rate. The filter is then steamed out until no further 
oil can be removed economically, and the bauxite then roasted, together 
with a certain amount of fresh make up, in excess of air in order to remove 
moisture and burn out the last traces of oil and organic impurities. It 
is found that until colouring matter is nearly all removed bauxite has 
hardly any effect on sulphur compounds in oil. Thus by using a series 
of several filters colour compounds are progressively removed through 
the series, but practically no sulphur until the last filter in which is fresh 
bauxite. The same principle can be employed by first filtering 
floridin—which is superior to bauxite as a decolouriser but inferior as a 
desulphuriser—and then through bauxite, whereby the latter is enabled 
to exert a greater desulphurising effect than if the first filter were 
with bauxite. An increase of the time elapsing between dis- 
« tillation and filtration appears to facilitate colour removal but to have 
little effect on sulphur compounds. The efficiency of raw bauxite can 
be determined by estimating its moisture content, since this is a measure 
of its pore space on which depends the adsorptive properties. Chemical 
composition appears to have no connection whatever with the adsorptive 
efficiency. The latter can also be measured by noting the quantity of 
heat evolved when bauxite is moistened with kerosene or the oil to be 
filtered. This fact enables either new bauxite after dehydration, or 
* which in effect is a small calori- 


balding gue, of Sho of bite 


to the bauxite. A rapid rise of temperature occurs and the increase 
is known as the “‘ ergometer number” of the sample of bauxite. New 
bauxite of good quality will have a “number” of about 16° C., whilst 
regenerated bauxite should give 12—14° C. rise. The test requires about 
ten minutes for completion and is therefore of great use for checking the 
of regeneration at any moment during roasting, since a lower 
than 10° C. indicated a fault in the process which can at once be 
sought for. It has been found that with all varieties of bauxities the 
“ergometer number” rises with the temperature of roasting the raw 
bauxite up to a maximum at 400° C., and then slowly falls off as the 
temperature increases. For example, no roasting 0-7° C. rise, at 400°C. 
—16-7° rise, and at 900° C.—8.8° rise. The maximum ergometer number 
is also in direct proportion to the moisture content of all raw a 
since both are a measure of the internal pore space and have been 
found also to be proportional to the percentage of sulphur removable 
by each variety examined. Decolourising efficiency also increases with 
increase of the ergometer number. After roasting bauxite should be 
cooled out of contact with moist air as the adsorption of even small 
amounts of moisture rapidly impairs its efficiency, a fact which can 
be quickly detected by the lowering of the ergometer number. Different 
fractions of petroleum give slight variations of ergometer readings, 
but not sufficient to detect the presence of additions of, for example, 
benzol in petrol, or impurities in the oil. Thus, if bauxite is ie 
i is emplo 
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same purpose since it gives numbers i 
with kerosene but much greater, the maximum reading being observed 
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when the bauxite is roasted at 600-700° C. 
bauxite has been found to be a factor in its activity, results 
being obtained with material of 30/60 mesh. This also gives a higher 
ergometer number than the coarser or finer grains. The i 


i 


provided the liquid being filtered is in contact with 
certain minimum period of about 20 minutes. The adsorption 
compounds is not directly proportional to the amount of bauxi 


150° C., 90_per cent. of the adherent kerosene being removed by the 
time steam issues from the bottom of the filter. 7-12 per cent. of moisture 


activity, but proper roasting will effect this an indefinite number of - 
times. After being used and recovered in this way 20 times a sample of 
bauxite was found to have practically the same chemical composition as 
the original. The amount of fines, however, passing 60 mesh had 
increased from 3 per cent. to 40_per cent. which slightly lowered the 
desulphurising power and the ergometer number, but raised the decolour- 
ising effect to a small extent. 

Filtrations under increased pressure up to 240 Ibs. per sq. in, gave no 
better desulphurising than those done at atmospheric pressure, but the 
use of vacuum led to encouraging results which are being further investi- 
gated. By roasting in vacuo at 2-3 mm. pressure, cooking in vacuo and 
admitting kerosene to the bauxite before breaking the vacuum the action 
was so intense that cracking appeared to have taken place. The 
bauxite was blackened—as if by deposition of carbon, sulphur was reduced 
to 0-07 per cent., compared with 0-14 per cent. at atmospheric pressures, 
and the filtered kerosene had a strong cracked odour. Roasting at 
ordinary pressures and cooling in vacuo had no effect, it being evidently 

to roast in vacuo to free the pores from air before increased 
activity can be obtained. 
application of the method. F. G. P. R. 


Taz Removat or Hyprocen Naturat Gas.—Lloyd Logan 


and G. G. Desy. Natiural Gas, 1924, §, 12-13, 36, 38, 40, 42, 44. 

Hydrogen sulphide is removed from natural gas by means of sodium 
carbonate solution, the latter being reactivated by a current of air 
which in turn removes the hydrogen sulphide. In this way the solution 
can be used over the cycle of operations indefinitely. Results obtained 
in a small plant described in the paper are given. It was found possible 
with it to reduce the hydrogen sulphide of a natural gas from 350 to 
30 grains per 100 cubic feet, and from this it is estimated that the cost, 


. exclusive of fixed charges, to purify 15 million cubic feet a day to the 


same extent would be 0-54 cents per 1000 cubic feet. The purified gas 
gave no perceptible odour when consumed in an open gas heater without 
any flue. 8. F. B. 


Tae FracrionaTIoN oF ComPLEX MIXTURES AND REecovERY OF VOLATILE 


Liquips.—P. Ch. Lemale. Chim. et Ind., 1924, 11, 657-661. 

By the use of the “ éjecteau-air condenser” any fraction of a mixture 
is separated with greater accuracy and celerity than by the usual 
2° 
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use bauxite is steamed out whilst still in the filters with steam at about : 
and kerosene are left in after steaming, but the bauxite is dry to the 
touch and can easily be tipped and conveyed to the furnaces where it is 
roasted at 550° C. in an oxidising atmosphere to burn off all carbon and 
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by the application of any condensing fluid. The operation is carried out 
under partial vacuum, and for theoretical vacuum the yield is 98 per 
cent. The apparatus functions on the cycle of two non-soluble liquids 
in distinct circuits, of which a part is common. It comprises an impulse 
turbine, which is rotated rapidly, and throws out the injection fluid at 
its periphery in a number of jets in a finely divided form. These form, 
partial vacuum, and meeting the vapours extract a portion of them, and 
between two injection plates, the clearance being such that the jets do 
not come into contact with the plates and thence into t he 

space. An increase of vacuum from 60 to 70 c.m. increases the e' 

63 per cent., and at 73 c.m. ting 
The action of the apparatus is purely kinetic. It may be applied in the 
sugar manufacture, in the extraction of water from alcohol, for making 
motor spirit, for the recovery of solvents in the waterproofing and 
similar trades, and for the recovery of benzol from coal tar products, 
Fractions within the narrowest limits may be taken from petroleum in 
operations in series. Graphs and tables and sketches of the apparatus 
are given. H. M. 


TankaGE Horps att Gas rrom WELL To Pier Line.—L. E. 
Smith. Nat. Petr. News, 1924, 16, 58. 

A description is given in fairly full detail of the plant by 
the Magnolia Petroleum Company for freeing the crude oil from the 
wells of water, gas and bottom settlings. The whole of these 
are carried out without allowing the oil to come in contact with air at 
any point whereby the minimum amount of loss by evaporation is 
ensured. The original article, which contains constructional details and 
photographs, should be consulted. F. G. P. R. 

IMPROVEMENTS RELATING TO THE PURIFICATION OF HYDROCARBONS, PARTI- 
cuLARLY LicuTerR Prrroteum Fracrions.—H. D. Demoulins and 
F. H. Garner. E.P. 216,918, Feb. 7, 1923. 

The lighter fractions of petroleum or shale oil containing objectionable 
sulphur compounds are submitted, in the vapour phase, to the action of 
an oxidising agent. The oxidising agent may be an aqueous solution of 
sodium hypochlorite or alkaline calcium hypochlorite. The concentra- 
tion of hypochlorite is so arranged that only the impurities and not the 
hydrocarbons are attacked, ¢.g., a solution of sodium hypochlorite 
containing 1-5 gr. of available chlorine per litre may be used for sweetening 
sour gasoline after sulphuric acid treatment. The treatment may be 
carried out concurrently with the distillation of the oil, the whole forming 
a continuous process. The oxidising agent may be sprayed or atomised 
into the dephlegmators. or separate wash chambers in which the liquid 
is circulated may be used. The reagent may be preheated to any 
ng degree to promote efficiency and prevent 


= =. 


Process or Puriryinc Minzrat Ors From Sutrxur.—Th 
Anglo-Saxon Petroleum Co., Ltd. E.P. 214,733, Jan. 27, 1923. 

Oils containing free sulphur are purified by means of sodium plumbite 
and a mercaptide. Unless a certain amount of mercaptide is present 
the free sulphur does not combine with the plumbite. The mercaptide 
may be added either as such or by the addition of ethyl-mercaptan to th 
oil. An oil in which the ratio of free sulphur to mercaptan is not correct 
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for the complete removal of sulphur and sulphur bodies by sodium, 
plumbite may be mixed with one in which the ratio is reversed, ¢.g., 
Persian distillate containing little mercaptan and much free sulphur may 
be mixed with Egyptian distillate containing much mercaptan and little 
free sulphur. The mixed oils are freed from sulphur sae og ‘tps 
treatment with sodium plumbite in the usual manner. 


IMPROVEMENTS IN OR RELATING TO THE TREATMENT AND PURIFICATION OF 
anpD Oil Processes Ltd. and O. D. Lucas. E.P. 


te de 214,871, June 21, 1923. 

lensing Spirits containing unsaturated sundenaie of the aliphaltic or aromatic 
iciency series are purified by treating them with a mixture of hydrogen and a 
subled, small amount of halogen. The gas mixture is kept in the dark so that 
in the no combination of the hydrogen and halogen takes place. To secure 
naking intimate contact the oil is heated until it is vaporised and the mixture of 
1 and oil vapours and gases are passed through a filtering and polymerising 
oducts, medium, such as floridin, bauxite, activated charcoal or aluminium 
um in oxide. The proportion of halogen used is a mere trace. The process is 
aratus particularly applicable to cracked spirits and shale distillates. The 
[. M. treatment is carried out in a reaction chamber maintained at 180-190° C. ° 
LR for a spirit having an end boiling point of 200°C. The liquid impurities 


collecting in the reaction chamber are periodically withdrawn. T. A. 8. 


APPARATUS FOR THE TREATMENT OF Ort Rerinery Gasxs.—F. A. Willard, 
U.S.P. 1,497,128 of June 10, 1924. (Appl. Dec. 13, 1920.) 

Oil still gases are separated from the condensate and forced by means 
of exhausters through gasoline absorption plant to gas storage. Meana 
absorption plant. T. A. 8. 


or Narurat Gases.—G. Claude and E. Jordan, Assrs. to La 
Société I'Air Liquide. U.S.P. 1,497,546 of June 10, 1924. (Appl. 
Aug. 10, 1921.) 


Natural gas consisting chiefly of methane and containing small 
quantities of less volatile hydrocarbons, nitrogen and helium is progress 
ively cooled, under pressure, by indirect contact with the vaporised 
methane resulting from the treatment whereby the hydrocarbons are 
condensed and collected. The residual gas is further cooled by expansion 
and liquified, with downflow of the liquid in opposite direction to the 
gas, whereby a liquid consisting chiefly of methane is obtained. The 


= residual gas consists chiefly of nitrogen and helium. T. A. 8. 
ay 

yrming  Arpararus ror Rermninc J. Reilly. U.S.P. 1,494,375 of May 20, 
pmised 1924. (Appl. Aug. 1, 1921.) 


Hydrocarbon oil is admitted at one end of a tubular chamber in which 
it is mixed with heated vapours. After mixing the oil and vapours pass 
through an enlarged space containing catalyst. Means are provided for 
controlling the fell in pressure along the tube. T. A. 8. 


Recovery or Gasotine.—N. E. Loomis, Assr. to Standard Development 
Co. U.S.P. 1,496,061 of June 3, 1924. (Appl. Jan. 3, 1922.) 


bite 
= Hydrocarbon gas is passed first through liquid absorbents and then 
aptide through solid wh otad such as charcoal. The solid absorbent is then 
to the heated and the gasoline recovered from it is blended with that recovered 


in the liquid absorbent. T. A. 8. 
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Moror Sprarr anp Or Fvets. 


Tue Soprom Piumsrre or Docror Test or T. Brooks, 
Ind. Eng. Chem., 1924, 16, 588. 

The author discusses this well-known test and shows how an apparently 
povitive reaction may be easily confused with the reaction due to 
unrefined products. Although the chemistry of the doctor test is still 
more or less obscure, it is generally accepted as an indication of the 
presence of malodorous sulphur compounds, and that an oil may contain 
a high percentage of sulphur while being immune to the test. On the 
other hand, it is possible to get a positive test with oils free from sulphur, 
this being due to the presence of organic peroxides—the yellow-orange. 
brown colour changes taking place just as with the sulphurous oils. It 
is, however, possible to distinguish between the colour due to lead 
peroxide and the sulphur compounds of lead on the addition of flowers 
of sulphur, which in the case of sulphur compounds intensifies the colour 
and finally turns black. Organic peroxides are formed on keeping 
certain oils—e.g., cracked gasoline and turpentine, each rendered immune 
to the doctor test, gave a positive reaction on standing a short time, the 
presence of peroxides being shown by the starch iodide test. 8. B. 


Recent Prooress THe or Furts anp 
R. T. Haslam and E. W. Thiele. Ind. Eng. Chem., 16, 7, 749. 

The problems selected for investigation in the principal countries ar 
determined by the requirements of national defence and economic 
necessity. In the United States, with high labour costs but excellent fuel 
European competition has caused aitention to be directed to the pro- 
duction of cheap power by the erection and interlocking of large central 
power stations into sup-power systems and by the attainment of high 
boiler efficiencies through the use of powdered coal. In England the 
smoke problem, caused partly by the use of soft coal in open hearths and 
the necessity for large home supplies of fuel oil for Navy use, has caused 
attention to be directed to low-temperature carbonisation of coal giving 
smokeless semicoke and a large yield of liquid fuel. In France adequate 
land defence requires large quantities of motor fuel for automobile and 
aviation engines. The lack of petroleum and the possession of tropical 
colonies suggests vegetable sources for this fuel. Germany is short of 
oil, and the loss of high grade coal-fields causes attention to be directed 
to the use of low grade fuels. 

The Constitution of Coal.—Stopes and Wheeler have extended their 
studies to the properties of durain, clarain, vitrain and fusain. Absorp- 
tion of oxygen at ordinary temperatures most readily takes place with 
fusain, which thus begins spontaneous heating, whilst vitrain is probably 
the first constituent to ignite. Illingworth has discussed the action of the 
gamma compounds (those soluble in pyridine and chloroform) in giving 
coking qualities to a coal. The application of Winter's metallographic 
method has been made by Grounds and Seyler. The existence of 
durain, clarain, vitrain and fusain was established, thus confirming th 
view of the common origin of bituminous coal and anthracite. 

High Temperatures in Power Production.—The Benson super-pressur 


fluid at Hartford, Conn. Mercury is evaporated at 35 Ib. pressure ani 
812° F. in a special boiler, the mercury condenser being a high-pressut 


plant at Rugby generates steam above the critical point, 3200 Ib. pet ' 

sq. in. and 706° F., at which point the specific volumes of steam and 
water are equal. No steam drum is required, as there is no boiling ' 
No details as to economy are available. Mercury is used as @ vaporising ‘ 


%. 
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boiler as used for ordinary steam generation. Owing to the great 
temperature difference between the boiler and the condenser, a relatively 
high theoretical efficiency is possible. In practice, 50 per cent. higher 
efficiency than would be obtained from a 200-lb. steam turbine plant is 
anticipated. 

Powdered Coal.—A great increase in the use of powdered coal has 
taken place in the United States. A gross boiler and economiser 
efficiency of 90 per cent. has been obtained. 

Low Temperature Carbonisation.—The carbocoal process in the United 
States distils the coal in a stationary retort with internal agitation. 
The semicoke is briquetted and again distilled at high temperature with 
further recovery of by-products. The Green-Laucks process distils the 
coal in a vertical tube, through which it is forced by means of a screw. 
The Piron-Caracristi method distils the coal on a travelling belt passing 
through a bath of molten lead. The Fuel Research Board in England is 
experimenting with low-temperature carbonisation processes in vertical 
retorts. In Germany work is being done on the utilisation of low tem- 
perature tars which contain twenty times more phenol than ordinary 
tars. Fischer extracts the phenols with superheated water and subse- 
quently reduces them to hydrocarbons in a heated iron tube internally 
coated with sulphide to prevent the iron catalysing the decomposition 
of the phenols. 

Coal Washing.—Interest in cleaner coal is widespread. The Trent 
coal-oil amalgam process in the United States and the flotation process 
in England are directed to this end. 

Lignite-—Work on the utilisation of lignites in Germany, Canada 
and the United States has been directed to improving this fuel by 
carbonising, drying and briquetting. The Hood-Odell oven for this 
purpose appears to be a commercial success. 

Peat.—No radically new methods of industrial promise have been 
developed recently. 


Liquip 

Anti-detonation Compounds.—Midgeley adds lead tetra-ethyl to 

petrol to suppress detonation. The development of high compression 

will increase the efficiency of automobile engines by possibly 
30 per cent., and reduction in weight will result in a saving of perhaps 
40 per cent. This would save in America 2500 million gallons of petrol 
per year. The use of alcohol as a motor fuel has received special attention 
in France. The use of higher alcohols to increase the mutual solubility 
of 95 per cent. aleohol with hydrocarbons has been studied. Mailhe has 
carried out successful laboratory eng on cracking vegetable oils 
in the presence of suitable catalysts into hydrocarbons resembling 
natural petroleum. 

Bergius Process for Production of Liquid Hydrocarbons.— Hydrogenation 
of oil, tar, pitch, asphalt and coal is claimed to take place at 200 

pressure and 400°C. without the aid of a catalyst. 

Synthol.—Water-gas compressed to 150 atmospheres is passed at 
400-450° C. over iron filings coated with potassium carbonate. Organic 
acids and motor fuel are obtained. 

Fuel Oil.—A large increase in use of fuel oil for domestic purposes has 
taken place. The pressing economic necéssity is a cheap, dependable 
oil-fuel burner for smaller houses. Mechanical atomisation is the usual 
method adopted in power plants. The Cannon radiation furnace burns 
the oil at a very high temperature in a carborundum semi-muffle furnace, 
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heat being transmitted by conduction and radiation to the object to be 
heated. Eight times the capacity per cubic foot of combustion 
is obtained. T. A. 8. 


Process FOR THE PREPARATION OF A CARBURETTING FuEL MIXTURE ror 
INTERNAL-COMBUSTION Enoines.—H. Terrisse. E.P. 216,169 of Aug. 31 
1923. 


Heavy fuels such as kerosene and heavy petrol, which i 
cause knocking in engines, are rendered usable by the addition of alcohol 
and acetaldehyde. The low volatility of the aldehyde is overcome by 
mixing the alcohol and aldehyde before addition to the fuel. A reaction 
takes place; a mixture of two parts of alcohol and one of aldehyde 
begins to boil at 46°C., 2 per cent. at 5° C., and 73 per cent. at 77°C. 
The aldehyde must be perfectly neutral and any acidity due to oxidation 
must be neutralised. Ten per cent. of the alcohol-aldehyde mixture 
added to a heavy petrol and 20 per cent. alcohol-aldehyde mixture makes 
@ very suitable fuel. T. A. 8. 


IMPROVEMENTS IN OR RELATING TO Process or Burnine Furt Om anp 
APPARATUS THEREFOR.—R. W. Wiederwax. E.P. 216,325 of May 15, 
1923. 

Heavy oil is heated to just below its vaporising point under pressure- 
It is then flashed into vapour by coming in contact with a hot surface 
and also allowed to expand. At this point it is mixed with superheated 
steam or highly heated air. The preheating of the oil and air or steam 
is carried out in a burner casing built into the furnace wall. The oil is 
flashed into vapour on leaving a jet in the burner pipe. A subsidiary 
burner is provided to heat the burner case. T. A. 8. 


Fuxt Composrrion,—D. B. Keyes, Assr. to U.S. Industrial Alcohol Co. 
U.S.P. 1,496,810 of June 10, 1912. (Appl. Dec. 29, 1921.) 


The fuel consists of a low member of the monohydric alcohol series, a 
butylene and a light petroleum distillate. T. A. 8. 


Furt Composirion ror InTERNAL-coMBUSTION Enornes.—G. H. Taber and 
H. Essex. U.S.P. 1,495,501 of May 27, 1924. (Appl. November 11, 
1918. 

The fuel consists of gasoline and solvent naphtha boiling at 
135-19" C, T. A. 8. 

Moror Furt.—W. G. Dunning. U.S.P. 1,495,005 of May 20, 1924. (Appl. 

Feb. 12, 1923.) 
The fuel consists of gasoline with up to 10 per cent. of creosol. 
T. A. 8. 

Liquip Fur..—F. W. Ferrer. U.S.P. 1,496,260 of June 3, 1924. (Appl. 
July 12, 1921.) 

The fuel consists of acetone 125 parts, camphor 5 parts, naphthalene 
5 parts, methyl alcohol 180 parts, ether 135 parts, amyl! alcohol 40 parts 
by weight. T. A. 8. 

Moror Fuxt.—R. H. McKee. U.S.P. 1,494,613 of May 20, 1924. (Appl. 

Jan. 16, 1922.) 


The fuel consists of the gasoline-like fraction of shale oil and contains 
nitrogen bases. T. A. 8. 
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CRACKING. 


Tae Cotourtnc Matrer tn Crackep GASsOLINES.— 
B. T. Brooks and H. O. Parker. Ind. Eng. Chem., 1924, 16, 587. 
The colour of cracked spirit may be due to contamination of heavy 
residue carried over during distillation, and also to the oxidation products 
formed on keeping, but apart from these causes some cracked 
freshly distilled over an efficient column show # yellow colour which 
varies in intensity with the unsaturated content. A similar colour 
characterises the crude spirit obtained from carburetted water gas tar 
and Pintsch gas condensate, and the reactions of such spirits with 
sulphuric acid suggest the presence of conjugated diolefins. Whereas 
the simple olefines give no tars and very little rise in temperature with 
sulphuric acid, these highly cracked yellow gasolines give black tarry 


dark brown, which on redistillation remains in the residue, the distillate 
being colourless. Heat alone is sufficient to induce lymerisation, 
because this yellow spirit on heating to 315° to 360°C. in an autoclave 
(i.c., below cracking temperature) gave a colourless distillate and no 
energetic reaction with sulphuric acid. This colouring matter has not yet 
been isolated, and the authors do not think it can be recovered from the 
polymerising agent—e.g., fuller’s earth, 
by means of solvents and the use of mercuric acetate. 8. 


On THe Pyrocenetic Dissociation or Hyprocarsows.—H. Gault 
et alia. Compts Rendues, 178, 1562. 


compounds containing at least 16 carbon atoms, paying special 
to the exact Roe conditions involved in the reactions (¢.g., tem- 


hexadecene by Brochet's method for octane, using nickel catalyst. — 


IMPROVEMENTS IN OR RELATING TO THE TREATMENT OF HypROcARBON O1L 
Lamplough. E.P. 216,922 of 


During the cracking of oil or shale distillation the sudden cooling of 
the gases results in the escape of gases rich in hydrogen, with the result 
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&: purified over sodium, on decomposing under regulated conditions, both 
. give the yellow spirit, showing the formation cannot be due to impurities 
»D containing oxygen or sulphur. The similarity to the conjugated diole- 
15, fines is further shown by the readiness in which these spirits polymerise in 
the presence of sodium or hot fuller’s earth. The yellow colour turns to 
re- 
ce 
ed 
is 
ry 
4 The authors suggest that the study of the thermal decomposition of 
the lighter hydrocarbons has a very limited application to industria] 
l, 
it catalysts, composition of the products, etc. So far they have investigated 
the influence of (a) temperature, (b) amount of liquid introduced, 
(c) duration of heating. The authors give a diagram of the apparatus 
I. used. The hydrocarbon in the liquid form is introduced into an inclined . 
electrically heated retort and the products pass through an ice-cold 
condenser to a gas-holder for analysis. The first researches were carried : 
out on hexadecene and hexadecane, but no results are published. 5 
The hexadecene was prepared by a modified Krafft’s method by dis- 
. tilling cetyl palmitate at a pressure of 330-350 mm., redistillation of the oe 
product, extraction with alcohol, neutralisation by potash and ae f 
) 
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that unsaturated bodies remain behind. The cooling of the vapours 
obtained must be gradually carried out. In the patent this is brought 
about by causing the gases to impinge upon or pass through a moving 
sheet of condensed vapour. In the case of shale oil the vapour is cooled 
gradually to a temperature of 150-200° C., and thereafter rapidly cooled 
and the resultant gases scrubbed. A Scotch shale distilled by the 
ordinary methods yields 25 gallons of oil to the ton. By the combined 
method of retorting and vapour treatment described the yield has been 
brought up to 40-50 gallons per ton, and whereas the oil obtained by the 
Scotch method contains 30 per cent. of unsaturated compounds, by the 
present system only 5-10 per cent. of unsaturated bodies is obtained, 

T. A. 8. 
Process or Treatinc Hyprocarsons.—J. H. Riddick. U.S.P. 1,496,742 

of June 3, 1924. (Appl. April 19, 1919.) 

Hydrocarbons are cracked by submitting them to the action of an 
electric are submerged in the hydrocarbon. The electrodes are me- 
chanically operated to free them from the deposits of carbon formed, 

T. A. 8. 
ELecrricatLy HEATED On. Crackinc Arparatus.—C. M. Page. Assr. to 
G. Fabyan. U.S.P. 1,494, 125 of May 13, 1924. (Appl. March 22, 1922.) 


An oil still with a main heating device is fitted with supplementary 
electrical heaters supported in the vapour space of the still. The heating 
device consists of two concentric cylinders, the heating unit being within 
the inner cylinder, the heating effect being located near the middle of 
the passage between the two cylinders. T. A. 8. 


Process or Treatinc Perroteum AND Prrroteum Derivatives.—H. B. 
Setyler, Assr. to National Refining Co. U.S8.P. 1,494,191 of May 13, 
1922. (Appl. Oct. 22, 1915.) 

Oil is passed into a sealed vessel fitted with means of agitation whereby 
carbon is abraded from the walls and kept in suspension. The vessel is 
heated until cracking temperatures and pressures are established. 

T. A. 8. 


Lusricatine Ors AnD WAXES. 


Derermination or AnnypRovus Soar my A Lusricatinc Greasr.—B. 
Joachim. Ind. Eng. Chem., 1924, 16, 725. 

The following method is claimed to be quicker and more accurate 
than the A.S.T.M. method for the analysis of greases. 

Free Fatty Acid.—10 gms. of the sample are refluxed with a neutral 
mixture of 10 c.c. 95 per cent. alcohol and 90 c.c. benzene until dissolved. 
The solution is filtered through a Gooch crucible and the insoluble matter 
washed with hot benzene, dried and weighed. The filtrate after dilution 
with 25 c.c. 50 per cent. alcohol is titrated with 0-1 N NaOH and phenol- 
phthalein. 

Fatty Acid from Soap.—5-10 gms. are mixed with 3 gms. of powdered 
potassium bisulphate and heated on a steam bath with constant stirring 
for 20 mins. The mixture is then diluted with benzene amd filtered 
through cotton wool, and after adding 60 c.c. 95 per cent. alcohol is 
titrated as before with 0-1 N NaOH and phenolphthalein. 

The difference between the two titrations gives fatty acid value. 

Soap.—The solution after the above titration is diluted with water 
to 50 per cent. alcoholic and allowed to separate. The lower layer is 


fatty acids liberated with dil. H,SO, (1:10). The 
fatty acids are then dissolved in ether, washed free from acid and alcohol 
cent. alcoholic and titrated with 0-1 N NaOH. 


From these results the equivalent of any soap in terms of 0-1 N NeOH 
is calculated. 

The nature of the soap is determined by ashing the alcohol benzene 
solution of the grease after filtration and estimating the metallic radical 
in the usual manner. 8. B. 


Srecivic Heats or Lusricatinec Oms.—E. H. Leslie and J. C. Geniesse. 
Ind. Eng. Chem., 1924, 16, 582. 


Having regard to the importance of specific heat in the design of 


range of temperature from 100° F. to 290° F. 

The calorimeter employed consisted of a vacuum vessel suitably lagged 

and contained in a Parr calorimeter pail and the heating element of 
’ chromel wire connected to storage cells. Stirring gear was also fitted 
to run at constant speed of 1100 r.p.m. 

Readings of time, voltage, amperage and temperature were taken at 
definite intervals over a rise of each 5° C., and after correcting for heat 
loss to the system, the heat energy supplied to a weighed quantity of oil 
was calculated. 

Although the specific heat differed with each particular oil they all 
showed an increase of 35 to 40 per cent. over the range of temperature 
100°-290° P. 

The authors are of tho opinion that this is due to molecular structure, 
and suggest that there may be relationship of this constant with viscosity 
and other properties of an oil. 8. B. 


DETERMINATION OF THE SLUDGE VaLtuE.—F. Schwarz and J. Marcusson. 
Petroleum, 1924, 20, 776-777. ; 
With regard to the authors’ method of determination of sludge value, 
Krammer remarks that the shaking up of the alkaline tar-soap solution 
with petroleum spirit is not sufficient to remove the neutral substances, 
and recommends further treatment with benzol, by which much lower 
sludge values are obtained. Kasimir finds that the benzol-extract is 
of an asphaltic character, and should remain in the sludge. The latter 
assumption is correct, but the extract does not consist of neutral asphaltic 
substances, but of the alkali salt of asphaltogenic acids, which are some- 
what soluble in benzol. As the amount of petroleum-spirit extract 
varies with the sludging value, Kasimir draws the conclusion that it 
consists of asphalt, and not adherent oil. The authors have proved 
this to be an error. The extract has a higher refractive index (1-568 
against 1-504) than the oil, but is not of an asphaltic nature. All high- 
boiling mineral oils contain such strongly refractive constituents, which 
substance extracted by petroleum spirit should remain in the sludge. 
These investigators precipitated the sludge with mineral acid, thereby 
causing a change in the solubility of the substance. The authors 
consider the extraction with petroleum spirit to remove oil, which does 
not belong to the sludge, and recommend twice repeated treatment with 
petroleum spirit, 


F 


H. M. 
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automatic lubricating systems and heat exchangers the authors have 
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Tse Aocrion or Various Soaps on TRANSFORMER Oris.—v.d. Weyden and 
Typke. Petroleum, 1924, 20, 857-858. 

After investigations on the action of metals and metallic salts on 
transformer oils (cf. Journ. 43, p. 1734) the direct action of metallic 
soaps was tested. A mixture of American and German oils was used. 
150 g. oil and 0-5 g. soap were heated to 120° C. for 70 hrs. in a 300 c.c, 
flask with perforated cork. The product of the acid value and sludge 
value was taken as an indication of the degree of action of the respective 
soaps. The constants were taken from the oil after the sludge had 
settled off. As the soaps are more or less soluble in oil, and the dissolved 
soap enters into the computation of the sludge value, a slight disturbance 
of the result ensued, and was allowed for. The remainder of the sludge 
value is attributed to the unfavourable influence of the soaps as regards 
sludging. Copper and iron soaps had a particularly pe 
influence (acid sludge value= 20,690 and 10,250), and 
aluminium oleates gave values of 6230 and 5470 respectively, hough 
magnesium oxide and carbonate and aluminium oxide have a favourable 
influence. Sodium and potassium soaps have little action, and the 

H.M 


soap being only slightly soluble in oil. 


Tse Derermmation or Lusricant Fricrion.—R. Vieweg. Petroleum, 
1924, 30, 899-903. 

The results obtained on machines for testing the friction of oils 
are usually of little value for the deduction of generalisations or for 
practical purposes, as such apparatus only serve as a form of viscometer. 
In experiments on the friction of lubricants it is necessary to eliminate 
extraneous factors, as the heating by current in electric motors, air 
friction, etc. To eliminate sir friction it is necessary to base the 
estimation on the maximum increase of temperature of the bearing over 
that of the surrounding air. This is a direct function of the friction of 
the bearing apart from air friction, and varies according to the viscosity 
of the oils experimented on, while the air friction remains constant. If 
a machine be allowed to run at a certain number of revolutions till the 
excees temperature of the bearing attains a constant maximum, and the 
efficiency, and hence the loss by friction, be observed, the results of a 
series of experiments give a number of points which, when plotted out 
in a temperature-loss diagram, give a straight-line graph. By extra- 
polation the point of no bearing friction may be obtained, and from this 
the air friction may be deduced. The point at which the temperature is 
taken should be as close as possible to the point of highest temperature 
of the bearing. If several points are taken, the different resultant graphs 
should cut the ordinate of loss by friction in the same point. Experi- 
ments were made with two three-phase motors—one with ball and roller 
bearings, and the other with solid bearings and ring lubrication. Mercury 
thermometers were used to indicate the temperature, which was taken 
as near as possible to the bearing surface. Graphs of the results are given, 
as also graphs showing the relation between the loss by friction and the 
number of revolutions. Whether the friction is fluid or semi-fluid has 
no influence on the results. H. M. 


Tue Apsorrtion or Resmwous Supstances AnD Pararrin Waxes.— 
L. Gurwitech and N. Tschernojukow. Petroleum, 1924, 20, 903-904. 

Resinous substances are adsorbed considerably more energetically 

than woman, and the of tin the 
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molecular weight. The opposite has been affirmed by Rakusin and by 
Burstin. Experiments were made on a petroleum oil from Grozny of 
sp. g. 0-8642 at 15° C. with 9 per cent. of paraffin wax content (by Holde) 
and 23 per cent. of resinous substances (determined with sulphuric acid). 
The oil was agitated for an hour with 10 per cent. of Florida earth at 
room temperature, and filtered at 50°C. The adsorption of paraffin wax 
was so small that it was not detected by tests made on the treated and 
untreated oil. The adsorbed oil was then extracted from the Florida 
earth with ether, and the paraffin wax separated, when ite m.p. was 
found to be 56° O. against 54° C. for the paraffin from the untreated oil. 
The small quantity adsorbed was, therefore, of high molecular weight. 
The earth being rextracted with benzene, considerable quantities of 
resinous substance and soft asphalt were found. Similar results were 
obtained when the oil was treated with infusorial earth. Experiments 
made on narrow fractions obtained from ozokerite confirmed the greater 
adsorption of the paraffin waxes of high molecular weight. H. M. 


Tae Heatine or TRansFrormer Ors with Mrrars wirh Excrusion or Arr. 

—Dr. v.d. Heyden and Dr. Typke. Petroleum, 1924, 20, 1128-1129. 

In continuation of previous researches (cf. J. 48, p. 173) various metals 

were heated with transformer oils in the absence of air, and the oil 

subsequently tested. A 200 com. Erlenmeyer flesk was filled to the 

by The metal plates used were 

The flask was heated in an oil bath to 120°C. for 

were tested for colour, viscosity Engler 

tent, acid value and sludge value. The oil before 

w colour, viscosity 4-2, ash content nil, acid value 

no ash or very slight trace (under 0-003%), acid 

0-08. The viscosity varied only from 4-30 

employed were copper, polished, weathered 

and oxidised ; ‘tinfoil, lead, black iron, tinned iron, zinc and aluminium. 

H. M. 

A New Stuperne Test ror Transrormer O1s.—W. H. Nuttall. World 

Power, 1924, 2, 92-96. 
The Iodine absorption value is a rational test of the sludging 


based on the fact that, while saturated hydrocarbon oil has 
little affinity for water, unsaturated oils possess an affinity for water or 


| 
: of a transformer oil, as the presence of unsaturated hydrocarbons, which 
are easily oxidised and polymerised, is responsible for the formation of 
: sludge. Any test measuring the proportion of unsaturated hydrocarbons 
: aqueous solutions. On applying a drop of oil to the surface of water the 
degree of spreading which takes place indicates the tendency of the oil cy. 
to sludge. A drop retains its globular form when the surface tension of 
the oil is less than the surface tension of the water plus the interfacial 
tension of oil and water. When, on the contrary, it is greater, the oil 
spreads. The surface tension of transformer oil is constant, the surface 
towards air being composed of terminal methyl groups, and so is that of 
water, but the interfacial tension of the oil and water varies inversely : 
as the degreo of unsaturation of the oil. Determinations were made of 
the interfacial tension of the oil and a 40% solution of sulphuric acid 
by allowing the latter to flow into the oil from a pipette of standard 
aperture, and counting the drops produced. A 10 ccm. pipette had the 
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tip replaced by a capillary tube with a tip of 0-385 em. external diam. 
ground to an even surface at an angle of 90° to the axis. By an arrange. 
ment of dropping funnels filled with mercury a steady flow of about four 
drops per minute was obtained. The sides of the capillary were wiped 
free from acid and it was immersed in a cylinder containing transformer 
oil. From the number of drops from 100 cem. of acid the volume of the 
drop is calculated. A correction is necessary to obtain the volume of 
the ideal drop, as only a fraction of the drop formed at the tip of the 
pipette falls from it, and from the volume of the ideal drop the interfacial 
tension is calculated. A graph is given, showing that the curve of inter. 
facial tension corresponds somewhat closely to that of sludge value. 
H. M. 


DETERMINATION OF StuDGE VALUE.—Bauerschiifer. Mitt. Materialpriif., 
1923, 41, 94. 

In determining the sludge value, similar values were generally obtained 
whether oxygen was introduced or not, but some oils gave higher values 
with oxygen. The oxygen may be dispensed with to simplify the 
operation. A source of error in the usual estimation arises from the fact 
that during 70 hours heating the oil has an evaporation loss of some 10°%,. 
This should be taken into account when calculating the sludge valuo. 

H. M. 


Heatinc or Transrormer Ors wire Various Sarts.—H. von der 
Heyden and K. Typke. Petroleum, 1924, 20, 953-955. 


In continuation of previous work (cf. J., 1734) the behaviour of trans- 
former oils heated in the presence of various salts and metals was 
investigated. 150 g. of oil was heated for 70 hrs. at 120° C. in a 300 ccm. 
flask, the cork being bored to admit air. The two oils used had yellow 
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colour, no ash content, viscosity Engler at 20°C. (i) 4-6, (2) 4:2; acid 
value, (1) 0-08, (2) 0-02; and tar value by Kissling’s method (1) 0-11, 
(2) 0-10. Metal plates 25x30 mm. were used and 0-5 g. of the salt. 
Particulars of 43 tests with different metals, different salts, and com- 
binations of metals and salts are given, the acid value multiplied by the 
sludge value being taken as an indication of the degree of action on the 
oil. As metals, bright copper, oxidised copper, and bright copper and 
iron together were taken. Magnesium oxide and carbonate, aluminium 
oxide, zinc oxide and water glass gave the lowest degree of action, alone 
and in conjunction with metals. Potassium hydrate, sodium hydrate 
and sodium carbonate reduce the action in the presence of copper. 
r, but increase in it the presence of bright 
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Tue RELATION BETWEEN THE HyproGcEN ConTENT OF CERTAIN CHARUCOALS 
AND SOME OTHER ProrEerties.—H. H. Lowry. J.Am. C.S., 1924, 46, 824. 


Non-activated charcoal, prepared —_ twenty-three different samples 
of anthracite coal, was examined and measurements made of the 
adsorptive capacity and porosity as determined by adsorption of water 
vapour. After heating at 900°-1200° hydrogen to the extent of 
0-21-0:53 per cent. always remained, but this was found to decrease 
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action greatly in the presence of bright copper. Substances of a weak 
basic or neutral reaction diminished the action the most. H. M. 
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with increase of temperature, graphitisation of the coal apparently 
being necessary for the formation of a hydrogen-free charcoal. The 
measurements of porosity, density and adsorptive capacity showed that 
these properties are functions of the hydrogen content, and these facts 
are taken as evidence in favour of the theory that amorphous carbons 
are in reality hydrocarbons of low hydrogen content. Any treatment, 
therefore, which tends to increase the unsaturation in these residues 
increases their adsorptive capacity. 8. F. B. 


A Srupy or THe Rats or Oxrpation or Ceerarn Cxarcoats.—H. H. Lowry 


and 8. O. Morgan. J.Am. C.S., 1924, 46, 846. 


The rate of oxidation of non-activated charcoals, prepared from 
anthracite coals (see previous abstract) has been found to be roughly 
proportional to the hydrogen content and the surface area as measured 
from the adsorption of water vapour. The latter relationship was 
shown to be in accordance with the view that the oxidation of charcoal 
is analogous to the rate of solution phenomena. The rate of oxidation 
at 450° was also found to be greater in a charcoal preheated in hydrogen 
at 1030° than at 1070°. These facts are explained by an increase in the 
resistance of the carbon atoms and by a decrease in the surface area due 
either to shrinkage or to the decomposition of methane formed by the 
hydrogen, with consequent blocking of the capillaries of the charcoal. 

8. F. B, 


ConstrruTion oF Mxtenx.—J. Marcusson and F. Bottger. Ber., 1924, 


157, (B), 633-635. 


The authors have isolated melene, previously found in coal, vacuum- 
tar and Galician paraffin, from an Indian paraffin melting at 59-60°. It 
can readily be obtained from this source by crystallisation, at first from 
benzene and finally from light petroleum. The pure substance melts 
at 62-63°, has sp. gr. at 25° 0-9037, at 65° 0-7913 and at 90° 1-4228. Ana- 
lytical data point to the composition C,, H,, 

Unlike the naphthenes with strong nitric, and it 
gives a mixture of aliphatic acids instead of nitro-derivatives ; more- 
over, fatty acids are formed when melene is oxidised by air in the 
presence of manganese dioxide. It is also slowly assimilated by bacte- 
rium aliphaticum, which is unable to attack naphthenes. This evidence 
points to a paraffin structure. 8. F. B. 


IMPROVEMENTS IN BITUMINOUS AND LIke Composrrions.—T. H. Butler and 


F. J. W. Popham, E.P. 216,911 of Feb. 5, 1923, 

A mineral filler such as limestone is dispersed in a bituminous material 
by means of a colloid mill. The mixture is made substantially without 
water. A suitable mixture is tar 8 |b., limestone 4 Ib., water 250 cc., 
10 per cent. NaOH 50 gr. The incorporation is carried out in a machine 
having disintegrating elements moving with a relative velocity of at 
least 2000 metres per minute. Suitable dispersators or protective 
colloids are used, and trial mixings are made to determine the quantities. 
Bituminous oils consisting of all paraffin or all aromatic products are 
unsatisfactory, the best results being obtained with mixtures. A mixture 
consisting of petroleum bitumen (E grade Mexphalt) 6 parts, coal tar 
creosote 6 parts, and dried clay 2-6 parts is stable after treatment in a 
colloid mill for one minute. If the quantity of petroleum bitumen is 
increased mutual precipitation of the clay and bitumen takes place. 
The products are used in road making and treatment. T. A. 8. 
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Exrractine rrom Coat Gas, N 
smitarR Gases.—K. Ikeda, H. Isobe and T. Okazawa. 
June 27, 1922. 


Gases which contain condensible constituents such as 


through a sieve, and the threads thus formed broken into small pieces 
and dried at 150-600° C. The clay is then packed into a jacketed 
cylinder connected to a condenser supplied with a liquid receiver and 
gas take-off. Gas to be stripped is passed through the clay, condenser 
and gas take-off until the clay is saturated. Steam is then admitted to 
the jacket and the adsorbed liquids distilled off from the clay, a gentle 
steam of gas being at the same time passed through the clay to assist in 
driving off the products of adsorption. F. G. P. R. 


Saatz Rerort.—J. B. Jenson. U.S.P. 1,493,880 of May 13, 1924 
(Appl. July 18, 1921.) 

The retort consists of a vertical cast-iron shell having outwardly pro- 
jecting flanges and surrounded by a heat chamber. A vertical column 
built up of spaced inverted frusto-conical sections is mounted con- 
centrically with the shell. A similar column with the cone sections 
facing downward is mounted centrally in the retort and serves as a 
vapour off-take. The shale falls between the two built-up columns. A 
conveyer carries shale to the top of the retort. ay * 


Engineer, 1, 287-292, August, 1924. 


resume is given of the progress towards the abolition of burning raw 
and particularly of low-temperature carbonisation. ge sat are 
annually in importing petroleum and its products and ni 
searching for petroleum thousands of miles away, while Hoe 

fixed nitrogen requirements already exist in British coal and 
produced in our own country if the colliery industry will 
scientific use of coal. 

Great Britain produces about 250,000,000 tons of coal 
which 75 per cent. is consumed at home. Of this home consumption, 
only 20-2 per cent. is carbonised by high-temperature methods, 
practically nil by low-temperature methods, about 149,500,000 being 
burnt as raw coal. 

The future undoubtedly rests with low-temperature carbonisation or 
allied methods, of which over 40 different ing i i 


25-30 per cent. volatile matter, 14 cwt. (70 per cent.) residual low- 
temperature fuel, 18-19 gallons liquid products, including 2-4 gallons 
motor spirit and at least 10 gallons Diesel oil, 15-25 lbs. sulphate of 
ammonia, and 4~5000 cu. ft. of gas of 750 B.Th.U. per cu. ft., together 
with sufficient gas to heat the retorts. Therefore, if the amount of caal 
annually used in its raw state as fuel were subjected to low-temperature 
carbonisation, there would be obtained nearly 75,000,000 barrels 


ASES OR OTHER 

E.P. 202,795 of 

benzol, pentane, 

hexane, naphthalenes, etc., when passed through acidic clay, such as 

is fuller’s earth, Florida earth or the like, are stripped of their valuable 

condensible portions and can then be better employed for illuminating 

purposes. The clay is kneaded with an equal weight of water, pressed 

To Asotisn THe Burntnc or Raw Coat.—David Brownlie. Colliery 

The industrial supremacy of Great Britain is based essentially on 

coal, and the fact that our coal supplies will not last for ever makes it 

evident that coal is too valuable to be burnt as mere fuel. A brief 

: to-day. Taking the combined output of half-a-dozen or more distinct 

processes, the average process may give from one ton of coal, with 
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onnete and over 500,000,000 gallons of motor spirit, 1,350,000 
tons of sulphate of ammonia, that is fixed nitrogen, together with a 
considerable amount of surplus gas. Finally, the residue of 104,650,000 
tons of smokeless low-temperature fuel containing, say, 10 per cent. 
volatile matter, would replace raw coal in practically every operation. 
With raw coal as fuel, the average working efficiency of British boiler 
plants, ete., as regards heat conversion.is only 58 per cent., owing chiefly 
to the escape of volatile matter in the form of smoke, but with low. 
temperature fuel this percentage would be increased. With household 
fires, the efficiency of the open grate with raw coal is only 20 per cent., 
but with low-temperature fuel it would be 35 per cent. 

The practical difficulties of low-temperature carbonisation are dealt 
with and a brief description of the following processes given: Coalite, 
Tozer, Nielsen, Fusion, Fellner-Ziegler, Summers, Richards- 
Pritchard, Freeman, McLaurin, Power Gas Corporation, Pure Coal 
Briquette , Carbocoal, Pintsch, Pluto, Lamplough, Marshall-Easton, and 
the Caracristi. The results obtained per ton of average coal by some of 
these processes are stated on page 2614. 

In conclusion the author states that the work already undertaken is 
enormous and that the erection of half-a-dozen large plants operating on 
the most promising systems would solve the remaining problems in several 
years. From a national point of view the cost would be negligible and 
less than the cost of one battleship. G. 8. 
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Low-TEMPERATURE Coxe Propvuction.—A. B. Helbig. U.S. Pat. 1,497,333. 
Chem. Abstr. 18, 2422. 

Retort Furnace (ror Low-TEMPERATURE CARBONISATION).—C. V. Me- 
Intire. Brit. Pat. 218,802. 

or Coat.—A. 8. Ramage. Brit. Pat. 214,222. Chem. Abstr. 
18, 2598. Chem. Age 10, 629. 


Coat orn oTHER Furts.—W. E. Davies. Brit. Pat. 213,040. 
Chem. Abstr. 18, 2599. J. Soc. Chem. Ind. 43, B500. 


Low-TEMPERATURE DistituaTION.—E. Barrs. U.S. Pat. 1,497,083. 


OsTaIntnc VALUABLE HyprocarBons From MATERIAL OF INFERIOR VALUE 
—G. Linnmann. Brit. Pat. 214,940. J. Soc. Chem. Ind. 43, B778. 
SEPARATION OF THE ALIPHATIC AND Aromatic ConstTirvuznts or Low- 


TEMPERATURE Tar.—Gelsenkirchener Bergswerks-A. G. Abt. Schalke 
and F, Schiitz. Ger. Pat. 389,471. J. Soc. Chem. Ind. 43, B780. 


Dry or LicNnITE on OTHER Fusts.—O. Hellman. Brit. Pat. 
214,675. Chem. Age 10, 577. Chem. Abstr. 18, 2801. 


Coat Carsontsation.—S. R. Illingworth. Can. Pat. 240-898-9. Chem. 
Abstr. 18, 2802. 


19. Prren, anp Brrumen. 


U.S. Government Master SPECIFICATION For ASPHALT FOR WATERPROOFING 
anp Damp-Pproorine.—U.S. Bur. Standards Circ. 160. 


U.S. Government Master Srrcirication ror AsPHALT FoR MINERAL- 
suRFACED Roortne —U.S. Bur. Standards Cire. 159. J. Soc. Chem 


Ind. 43, B174. 

U.S. Government Master Sprcirication ror ASPHALT PRIMER FOR 
Roortne AnD Bur. Standards Circ. 162. J. Soe. 
Chem. Ind. 43, B714. 

Brrumtnous LiwesTones oF ABRUZZI AND THEIR Possistz UTILISATION 
THROUGH DisTILLATION.—D. Meneghini. Giorn. chim. ind. applicata §, 
545. Chem. Abstr. 18, 2072. 

Brruminous Sanps or Norruern Arserta.—S. C. Ells. Canada Dept. of 
Mines Rept. Petr. World 21, 328. 

Tax» Orine or Roaps.—W. N. Wilson. Eng. Experiment Station 
University of Illinois Circ. II. 

Brruminous Sanps AND THEIR Use ror Roap Surractnc Marermt. []; 
—8. C. Ells. Nat. Petr. News 16, (17), 75. Chem. Abstr. 18, 2232. 


InsutatiIne Mepioms cattep ‘“‘ Compounps.”—H. W. L. Bruckmann. 
Taaaiaatiaalncae Science Abstracts 27B, 104. Chem. Abstr. 18. 


BuyToNITe HELPS SOLVE Prosiem In Grinpine AspHatt.—H. 8. Spence. 
Chem. Met. Eng. 30, 986. Chem. Abstr. 18, 2425. 
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Cutcaco Hzavy-rrarric Straeer Tests Aspxatt Mixturs.—H. W. Skid- 
more. Eng. News Record 91, 1060. 


Tentative SPECIFICATIONS FOR ASPHALT CeMENT, 120 To 150 PENETRATION, 
ror Use tn AspHatt MacapamM Pavements.—J. Amer. Soc. Testing 
Mat. 23, (1), 730. 


TenraTive SrsciFicaTion ror AspHALT Cement, 90 To 120 PENETRATION, 
ror Use tn AspHatt Macapam Pavements.—J. Amer. Soc. 
Mat. 23, (1), 729. 


SpectFicatTions ror AsPpHALT CzemMENT, 70 To 90 PENETRATION, 
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Mat. 23, (1), 728. 


Tentative SpectricatTions ror Aspxaut Cement, 60 TO 70 PENETRATION, 
ror Use ts AspHattic ConcRETE AND ASPHALT 
Macapam Pavemunts.—J. Amer. Soc. Testing Mat. 23, (1), 727. 


Tentative Specrrications ror AspHaut Cement, 50 To 60 PENETRATION, 
ror Use tn Sseer ASPHALT AND AsPHALTIC ConcRETE PAVEMENTS.— 
J. Amer. Soc. Testing Mat. 23, (1), 726. 


Tentative For AsPpHaLtT CEMENT, 40 TO 50 PENETRATION, 
yor Use tn Sueer AspHatt anp AspHattic ConcreTse PAvEMENTs.— 
J. Amer. Soc. Testing Mat. 23, (1), 725. 


Tentative Spectrications ror AspHatt Cement, 30 To 40 PENETRATION, 
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J. Amer. Soc. Testing Mat. 23, (1), 723. 


SrectFications ror AspHALT Cement, 25 To 30 PENETRATION, 
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PAaTENTs. 
Warerrroor Pavinc Hubbard, C. 8. Reeve and R. H. 
Lewis. U.S. Pat. 1,495,260. Chem. Abstr. 18, 2232. 


Roortne Marzrtat.—K. Schutte. U.S. Pat. 1,494,380. Chem. Abstr. 18, 
2232. 


Agtiricia, Asrxatts.—H. Goodwin, H. Smith and Building Accessories 
and Flooring Co., Ltd. Brit. Pat. 212,188. Chem. Abstr. 18, 2246. 


Cotournrp AspHatt Goodwin, H. Smith and 
Accessories and Flooring Co., Ltd. Brit. Pat. 212,106. Ohem. Abstr. 
18, 2246. 


Btrumtrovs Pavement.—W. E. Hacker, U.S. Pat. 1,500,451. 
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Abstr. 18, 2416. 
Meruop or Ostatntne Aquzovus Emvrsions or PIrcH AND OTHER 
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Reynard. Brit. Pat. 219,348. Chem. Age 11, 221. 


Synruetic Minerat ASPHALT AND METHOD OF MANUFACTURING THE SAME. 
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Sourp Pararrins or Perroteum.—M. A. Rakusin. Petroleum 20, 951. 
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Cxrxstns.—S. Lawson. Oil Engineering and Finance §, 522. 
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Ind. 43, B660. 
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Vawapium In Perrotzum.—E. 8. Porter. Min. and Met. §, 133. Chem 
Abstr. 18, 2307. 
Anmat Fats as THE Source or Perroteum.—Petr. Times 12, 412. 
Way Oxycen ts Assent Times 12, 448. 
Tux or Perrotzeum.—aA. Prister. Rass. min. met. chim. 60, 57. 
Chem. Absir. 18, 2671. 
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Chem. Abstr. 18, 2671. 
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chim. 60, 98. Chem. Abstr. 18, 2671. 


22. Prorzertizs or PerroteuM AND ITs Propvors. 


Hears or Lusricatine Ons.—E. H. Leslie and J. C. Geniesse. 
Ind. and Eng. Chem. 16, 582. J. Soc. Chem. Ind. 48, B624. 


Tue Viscosrry or at Hien R. Fortsch and R. 
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Chem. Abstr. 18, 2803. 


Taz Mxonanicat Properties or Frurps. A Collective Work.—D. Van 
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Onm.—J. E. Hackford. Oil Engineering and Finance §, 405, 461. 


ApsorpTion or Restwovus SuspsTtances anp Pararrin Waxes.—L. Gur- 
witsch and N. Tschernojukow. Petroleum 20,903. J. Soc. Chem. Ind. 
43, B661. 


Cuemtcat Nature or tHe Naruruentc I.—N. D. Zelinsky and 
A. Chuksanov. Ber. §7B, 42. Chem. Abstr. 18, 2148. 


or tx Perrotevum.—N. A. C. Smith and D. D. 
Stark. U.S. Bureau Mines Repts. Investigations 2582. Oil and Gas J. 
23, (21), 92. Petr. World (Calif.) 9, (5), 70. Chem. Abstr. 18, 2241. 
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Abstracts of papers submitted to the Ithaca, New York, Meeting, 
September 10th and llth, 1924. 


Tae Cuemistry or “SwkeTentnc” In THE InpDUsTRY.— 
Gerald L. Wendt and S. H. Diggs. 
Although naphthas and kerosenes have been sweetened by the | A N. 
sodium plumbite method for many years the process is entirely 
present paper shows that sweetening consists in the removal of hydrogen 
sulphide and of alkyl mercaptans which are the only compounds 
responsible for sourness. Other compounds, including free sulphur, 
sulphides and disulphides do not give the doctor test. The reactions | 
involved in the use of sodium plumbite with hydrogen sulphide and with 3 
alkyl mercaptans have been studied in detail and have furnished | 
explanations of the various complications which appear in sweetening, | 
including the coloration of the precipitate, the coloration of the oil, 
the function of free sulphur, the occasions on which sulphur is required, | 4 ( 
the differences between sweetening gasolines, kerosenes and pressure ( 
distillate and the sourness developed in rerunning a sweetened oil. 


Tue Action or Perroteum Rerminc AcEents on Pure Orcanic 
Comrpounps Dissoivep 1n Narutua.—A. E. Wood, with A. Lowy and 
W. F. Farragher. 

A study of the action of sulphuric acid, sodium plumbite, copper | 
oxide, aluminium chloride and sodium hypochlorite on hth | 
of the clkyi sulphides, elky! dieulphides, mercaptens, thiophene, free 
sulphur, hydrogen sulphide, carbon bisulphide, etc. 


Crank Case Ditution.—C. M. Larson. 


This paper proposed to outline the actual facts of dilution of crank | 
case oil without attempting to delve too deeply into the causes for | 
crank case dilution or remedial measures to correct dilution. Data | 


Curves are developed to display the relationship of dilution effect on 
engine performance. Other curves show the change of characteristics 
as the oil becomes diluted as related to consumption and economy 
of fuel and lubricant, as well as to engine performance. The article 
refers to two simple devices by the use of which the motorist can 
determine when his oil has become unfit for further use and may be 
considered dangerous. These devices constitute a pocket laboratory, 
and make it possible for the motorist to determine the proper times 
for changing crank case oil based on the condition of the oil, and not on 


arbitrary or average mileage. | 


| 
accuracy and also from actual road performance of sutomobiles. | yy. 
on - 2 
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{Tae Errzcr or Cranx Cass P. Barnard. 

This paper gives the results of a series of car and engine tests in which 
the rate of wear was estimated from analyses of samples of crank case 
oils for suspended iron. The results indicate that at dilutions above 
10-15% the rate of cylinder and ring wear increases markedly. 


or PeTroteuM ITs Fracrions.—A. P. 
Bjerregaard. 


Determinations of the sulphur content in a considerable number of 
American crude petroleums have been made together with determinations 
of the sulphur content of the fractions from the same crude petroleums. 
The results are given as percentages in the products analysed and also 
in percentages of the sulphur in the original crude, thus showing the 
per cent. distribution of the sulphur in the several fractions into which 
the crude oil was separated. 


A New Svuecestep Mersop or Rerinine Perroteum.—R. H. Brownlee. 


The theory is advanced that the refinery of the immediate future 
will be vastly simplified as compared with existing complete refineries. 
Many existing plants will operate for many years to come, but a company 
building a new plant of present type, in the estimation of the writer, 
will be making a serious mistake. The new type of plant will be primarily 
acracking plant. Lubricants will be made from the residue. Lubricants 
superior to existing grades for internal combustion motors, will be manu- 
factured by polymerisation of the unsaturated hydrocarbons from the 
cracking process. 

A Comparison or Several Metuops or Cotour MEASUREMENT WITH A 
True Cotour Scatz.—T. H. Rogers. 

The determination of the colour of oil by the three methods in common 
use—namely, the Saybolt chromometer, the Tag-Robinson colorimeter 
and the Union colorimeter, gives rise to three unscientific methods of 
expressing colours which have no relation to each other. The method 
of colour measurement developed by Parsons and Wilson possesses 
considerable refinement over these methods in the manner of making 
the colour determination and expresses the results on a true colour 
scale in which the colours are proportional to the amount of colouring 
matter present and are, therefore, additive. The colours of a series 
of oils have been measured by the various methods, from which a chart 
has been prepared, showing the relations between the several colour 
scales. The advantages of expressing colours on a true colour scale 
for investigational work are discussed, and the use of the conversion 
chart for calculating the colours of mixtures is explained. 


Tae MeasuREMENT oF THE AssoLUTE Viscosiry or Licut DIsTILLATES 
with THe Saysott THERMo ViscomeTer.—A. R. Fortsch and R. E. 
Wilson, 

In order to secure reliable data on the absolute viscosities of light 
liquids, such as gasoline, kerosene, etc., for use in calculating the flow 
of fluids and the flow of heat, it seemed desirable to calibrate the Saybolt 
thermo viscometer in absolute units. Although this instrument is 
most universally used to measure the viscosity of light liquids, there 
time of flow and the true viscosity of the fluid. By measuring both 
the absolute viscosity and the thermo viscosity of a number of light 
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petroleum fractions, a satisfactory calibration curve was obtained and 
is presented in this paper. This curve does not apply with accuracy 
to liquids whose capillary rise is not very similar to that of the light 
hydrocarbons used in calibrating i‘. Means are suggested by which 
the Saybolt thermo viscometer might be changed so as to give reliable 
readings on all liquids regardless of the capillary rise. On the whole, 
however, the instrument is not well suited for measuring absolute 
viscosities except for a limited class of oils of similar surface tension. 


Tae Errecr or “ Anti-Knock” anp “ Knock Inpuctna SussTances” 
on THE Hor Wrre Ionrrton Curves or Certain Pure Fuets.—c. E. 
Boord and Raymond E. Schaad. 

When the vapours of certain pure fuels such as toluene, amylacetate 
and normalpropy! alcohol are brought into contact with an electrically 
heated platinum wire, the amount of current necessary to put through 
the wire in order to ignite the explosive vapour falls through a min- 
point as the richness of the mixture is increased through the explosion 
interval. The presence of “anti-knock”’ such as lead netraethyl, 
selenium diethyl, ethyliodide or aniline increases the amount of current 
necessary to put through the same wire to explode the vapour of the 
same fuel. The presence of a “ knock inducing material” such as 
propyl nitrite amylnitrite or nitrobenzene d the t of 
current necessary to produce an explosion. In other words, the presence 
of an “ anti-knock” in a fuel mixture increases the hot wire ignition 
temperature while the presence of a knock-inducing substance decreases 
this temperature. 


A Turstve Or Deprostr.—A. G. Blakely. 


This paper describes a brown powder deposit taken out of the water- 
cooling compartment of a Ridgway turbine. It consisted of :— 


Per cent. 
Water * 0- 
soap, ete. ee 
Asphaltic matter ee oe 
Insoluble matter ee oe ° 
Procress tv THE Cuemistry or Crackine.—J. A. Boyd. 

A résumé of progress in the chemistry of cracking. Points discussed 
include: (1) Minimising the amount of oil in the cracking zone. 
(2) Decreasing the formation of carbon. i 
distillation in the high-temperature apparatus. ) 
still gases. (5) Treating cracked naphthas. (6) Important problems 
still to be solved. 

Onackrna or Low-TEmMPERATURE Coat Tar AND ConVERSION Propvucts.— 
Jacque C. Morrell and Gustav Egloff. 

This paper describes experiments covering the cracking of two 
different low-temperature carbonisation products. These products 
were a dry tar, sp. gr. 1068 (Be. gr. 1-0) and a neutral oil, sp. gr. 0°0484 
(Be. gr. 17°7). Results obtained were very encouraging from a viewpoint 
of the production of motor fuels. 

Present Stratus or THE NaTuRAL Inpustry.—George A. Burrell. 

This paper discusses advances in the art of extracting gasoline from 
natural gas. It discusses the compression, absorption and charcoal 
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processes, the Rafferty Stabiliser, treatment of natural gasoline, economics 
of the industry and future trend. 


The data given in this paper are the observations in the cracking of 
oil in the liquid phase under very high pressure with its subsequent 
distillation at approximately atmospheric pressure. At a pressure of 
650 pounds, which is the normal operating pressure of the Cross process, 
there is practically no heat used up in vaporisation although the gaso- 
line and gaseous hydrocarbons exist largely in the vapour phase. The 

ure of reaction is considerably above the critical temperatures 
of the hydrocarbons. 

The temperatures and pressures of the oil at the various stages aré 
as follows :— 


lbs. 

2. Oil from heat exchanger reflux coil. . 324 700 
3. Furnace transfer .. ee oe - 550 675 
4. Oil from furnace .. ee es oe 850 650 
6. Oilreactionchamber.. oe 810 650 
7. Synthetic crude to reboiler os és 710 50 
8. Oil from reboiler . ee ee 670 40 
9. Refluxed oil in bubble tower .. és 624 28 
10. OilontrayNo. 2 .. ee 577 28 
No. 6 539 28 
12. No. 15 27 
13. No. 30 os oe 429 25 
13a. Vapour above tray No. 30 402 25 
14. Vapour outlet from retonating tower 338 25 
15. Residue in vaporizer .. oe 632 30 
16. Vapour from vaporizer .. oe 618 30 
17. End point gasoline from condenser .. 80 15 


The above gives the amount of heat consumed in various stages of 
the process. It is particularly to be noted that in the fractionating 
tower or bubble tower operation at least a 4 degree drop in temperature 
for each tray is required for good fractionation unless the number of 
trays is excessive. 

In the cracking of oil in the liquid phase s« 650 pounds pressure the 
amount of heat contained by one pound of the oil when it issues from 
the furnace tubes and enters the reaction chamber in excess of that in 
the charged oil is 462 B.T.U. per pound. 

Distribution of this heat in a single cycle when no refluxed or hot oil 
is returned to the system is as follows, based upon each pound of oil 
charged. 


0-337 Ib. gasoline 


0-567 Ib. oil recharging stock 
0-056 Ib. fuel oil . és ie 
0-037 Ib. fixed gas ée be ee 70 
0-003 Ib. carbon . es os oe 0-4 
Heat exchanged into oil thro reflux coil -- 1170 
Radiation from reaction ber and oe 40-0 
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Dew-Pornrts or Mrxtures.—R. E. Wilson and D. P. Barnard, 


The cause of the discrepancy between the dew-points previously 
reported by Wilson and Barnard and those of W. A. Gruse has been 
found to lie in the change in relative volatility of different hydrocarbons 
with temperature. The values previously given by the writers hold 
closely for fuels having narrow distillation ranges. For the fuels ordi- 
narily encountered, however, the figures given are too low. Correction 
of these values by allowing for the change in relative volatility gives 
results which practically check the observations of Gruse. This method 
of calculation allows of an estimate of the dew-point from the Engler 
distillation data of the fuel. Such an estimate is probably good to 
within 5° C, 

Actip TREATMENT OF CRACKED DIsTILLATE.—Gustay 
Egloff. 

A series of tests made using 10 to 95 per cent. sulphuric acid concentra- 
tions on pressure distillate oil from cracking of California gas oil which 
yielded a water white, sweet odour, and Doctor sweet gasoline when 
using @ concentration of 60-to 70 per cent. sulphuric acid solution. All 
tests were conducted using the same quantity of actual sulphuric acid 
per unit volume of cracked distillate. With the exception of the two 
concentrations noted, the gasoline ranged from deep purplish red in 
colour to purplish pink, with intermediate colours of light gold, light 
yellow and light pink. 

Tae Crackine or Torrep Louisiana Crupe anp Fuser O1m.—Jacque C. 
Morrell and Gustav Egloff. 


The Dubbs process has cracked continuously with one passage through 
the apparatus 969 barrels of topped Louisiana crude oil into 41.59 per 
cent. gasoline; 15.9 per cent gas oil; 34.12 residue fuel oil; 7.5 tons 
of dry coke and 163,000 cubic feet of uncondensable gas. 


Lovistana Om. 
The process has also cracked continuously with one passage through 
the epreratus 2007 barrels of Louisiana oil into 96.76 por cost. 
gasoline; 12.04 per cent. gas oil; 45.62 residue fuel oil; 11.8 tons of 
dry coke and 336,000 cubic feet of uncondensable gas. 
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GryERAL. 


EsTERIFICATION IN THE Presence or Smica Get.—C. H. Milligan, J. T. 
Chappell and E. Emmet Reid. J. Phys. Chem. 28, 873. 


The authors have found commercial silica gel containing under atmo- 
spheric conditions 17-95 per cent. of water, to be an excellent catalyst 
for esterification and better than thorium and titanium oxide. The 
percentage of esterification attained depends on the rate of passage of 
the vapours, being about 90 per cent. for slow rates at 150°. The 
limit appears to be far higher in the vapour phase than in the liquid. 

8. F. B. 


Formation oF FROM SQUALENE AND 


CHOLESTEROL, 
—S. Kawai and 8. Kobayashi. J. Chem. Ind. (Japan) 26, 1036-1041. 


Good yields of hydrocarbons were obtained by heating a mixture 
of squalene, obtained from shark liver oil, and dried Japanese clay 
under ordinary pressure. The product closely resembled natural 

leum and had d. 0-8279-0-8420, C=87-58 and H=12-65 per cent. 
Refining with sulphuric acid increased the hydrogen ratio and reduced 
the iodine value from 18-9-21-1 to 1-4. It appears to consist chiefly 


the auxiliary overflow from the open limb, the gas can be 

at any desired pressure within convenient limits. Deviation in pressure 
can thus be controlled to within 0-1 mm. of mereury. 8. B. 
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Cholesterol gave similar results when submitted to the same conditions. 
Paraffins were found in the lower boiling fractions, however. ; 
8. F. B. ; 
Arranatus ror a Gas at Constant J. E. 
Dobson. J. Chem. Soc., 1924, 125, 1968. 
An aspirator has the outlet leading into a vertical tube, the upper 
end of which forms a U-tube with one limb open, A water supply ; 
is connected to the bottom of the U-tube and overflows from one limb 
to the vertical tube and from the other limb to waste. The top end 
of the vertical tube is also connected to the top of the aspirator thus 
forming a balance pipe, and the bottom end acts as the run off from 
the Gas enters the and the water, but 
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Viscostry Curves oF Fractions oF TYPICAL AMERICAy 
Crupz Oms.—F. W. Lane and E. W. Dean. Ind. and Eng. Chem, 
1924, 16, 905. Cf. Ilid. 18, 779. 

The viscosities of the fractions from five typical American crude 
oils, obtained by the Bureau of Mines distillation method, have been 
determined at 10° intervals between 0° and 100° C. The kinematic 
viscosities are tabulated and plotted against temperature. The 
fractions from Pennsylvanian crude show the least rapid and those 
from the Texas crude the greatest change in viscosity for a given change 
of temperature. The Oklahoma, Wyoming and Californian oils ar 
intermediate in this respect. The authors have arrived at a conclusion 
similar to that of Herschel, viz., that when the logarithms of the 
kinematic viscosity of the lubricating fractions of the same crude as 
ordinates are plotted against the logarithms of the Centigrade tem. 
perature plus a constant as absciss#, the straight lines so obtained 
meet practically at a point. This point is differently located for 
different crudes. When the necessary constant for a particular crude 
oil has been determined, a single determination of viscosity at a suitable 
temperature together with the gravity at 60° F. is sufficient to define 
the viscosity temperature relationship of the particular fraction Over 
a wide range. There is excellent agreement between the 
and experimental viscosities in the cases cited. R. W. L. C. 


Tae Viscosrry or Oms at R. Fortoch and R. E. 
Wilson. Ind. and Eng. Chem., 1924, 16, 789. 

Experimental results and curves covering viscosity determinations 
of a variety Of oils from mid-Continent and similar crudes up to 495° F. 
are given. A method of Herschel for expressing the results graphically 
is followed, and it is shown that curves obtained by plotting log viscosity 
in centipoises and log temperature in degrees Fahrenheit are practically 
straight lines. A method of inter- and extra-polation is suggested 
which should give the viscosity of an oil from a similar source up to 
550° or even 600° F. from a single determination of its viscosity at 
ordinary temperatures. R. W. L. C. 


Acrws. IV. Satts or Narutaenic Acrps.—Y. 
Tanaka, K. Horiuchi and G. Oyama. J. Chem. Ind. (Japan), 1923, 
26, 1190-1203. 

The authors describe metallic salts of trideca-, tetradeca- and penta- 
decanaphthenic acids, derived from waste lyes from the refining of Kuro. 
kawa petroleum. The solubility of the salts decreases in the order of 
the acids named. The lead salts (transparent, resinous solids) have m.p. 
110-118°. Manganese tr hth @ pink powder, is soluble in 
ether, slightly soluble in absolute alcohol, and insoluble in water ; the 
tetra-decanaphthenate has m.p. 61-63°. The lead and manganese 
salts have a drying action on linseed oil. The chromium salts ar 
green and viscous, but exist also as an unstable, violet powder, which 
changes into the more stable form when heated. The aluminium salts 
ee a and friable, and can be used for 
waterproofing. and zinc salts are 

8. N. 


CancmrR-Propuctne Facron tx Tar.—E. L. Kennaway. Brit. Med. J, 
1924, 564-567. 

Examination of the industrial and experimental evidence shows that 

gas-works’ tar, producer-gas and very probably coke-oven tar produce 
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cancer. The i substance can be concentrated by 
distillation into the oun t boiling between 250-500°. It appears 
to be an unknown substance occurring in extremely small quantities, 
as nearly every substance known in gas-works’ tar also occurs in the 
innocuous blast-furnace tar or in almost innocuous crude leur. 
Tests with single substances support these conclusions. . F. B. 


ForMATION OF A CANCER-PRODUCING SUBSTANCE FROM IsorpRENE.—E. L. 
Kennaway. J. Pathol. Bacteriol., 1924, 27, 233-238. 


Whilst searching for the cancer-producing substance present in coal- 
tar, an artificial tar was produced by passing isoprene vapour aad 
hydrogen through a silica tube filled with porous porcelain and heated 
to 820°. No isoprene appeared to be present in the issuing gases as 
indicated by the odour, but benzene appeared to be present. The 
thin tar produced at the same time produced cancer in mice more 
rapidly than coal-tar. From this it appears that the substance is a 


hydrocarbon, although the possibility of oxygen is not excluded. “ 
8. F. 


Tas OccuRRENCE OF VANADIUM AND NICKEL IN PerroLtEumM.—E. De Golyer. 
Econ. Geol., 1924, 19, 550. 

A review of previous research. As a result of the great 
difficulties of investigation, very few complete analyses of petroleums 
have been made, Most so-called analyses are merely determina- 
tions of useful physical characteristics. The occurrence of other 
than the usual elements in petroleum has only recently been noticed. 
Kyle, in 1891, found 0-63 per cent. ash with 38-22 per cent. vanadic 
oxide in an Argentine asphalt. Hackfora found many metals in Mexican 
petroleum ash, and, because marine plants absorb elements from sea- 
water, favours the theory of origin from marine vegetation. The 
presence of minute quantities of certain elements is probably due to 
impurities ; but this does not account for the high proportion of 
vanadium and nickel. Dunstan comments upon the large percentage 
of nickel and vanadium in the ash of a Persian crude and notes that 
it is radio-active. Other examples of the association of asphalt and 
vanadium are given and Ramsay's investigations of petroleums for 
nickel are quoted. Ramsay found nickel in every oil examined, 
asphalts being richest. He suggests that the nickel may have acted 
catalytically in hydrogenating inorganic carbon or carbon oxides. The 
author considers that the evidence for the organic origin theory is too 
strong to be rejected, but that vanadium and nickel may have played 
some part in the reactions. 

In the discussion following, particulars of other occurrences of 


W. G. W. 


DisrrisuTion oF SULPHUR IN Perroteum.—N. A. C. Smith and D. D. 
Stark. Bureau Mines Rept. Investigations, No. 2582. _ 

Mexican crude oi! was distilled until the vapour temperature reached 

190° and the residual fuel oil distilled by two methods, in one using a 


Hempel still and in the other a coking still. A determination of the 
ze 


fERICAN 
Chem., 
crude 
ve been 
nematic 
>. The 
| 
c 
ils are 
clusion 
of the 
ude as 
e tem. 
»tained 
ed for 
crude 
uitable 
define 
n over 
sdicted 
©. 
| R. E. 
ations 
95° F, 
hically 
scosity 
tically 
gested 
up to 
ity at 
3.—Y. 
1923, 
venta- 
Kuro- 
ler of 
m.p. 
ble in 
; the 
fanese a anda was pom 2a OU 
S are in the ash of modern plants and other organisms, and has been found ’ 
which in large proportion in Holothurians. Generally it is very widely 
salts distributed. 
d for 
N. 
thet : 


312a ABSTRACTS. 


sulphur in each cut was made. Some of this fuel oil was also extracted 
with acetone and benzene to remove asphalts. It was found that a 
large percentage of the sulphur content in the crude oil was combined 
in the form of a black brittle asphalt, soluble in benzene but insoluble 
in acetone. After this had been removed, 70 per cent. of an oil with 
a high sulphur percentage remained. Apparently the sulphur deriva- 
tives in the oil are similar to those present in the asphalts. The possi- 
bilities of the origin of the sulphur are discussed. 8. F. B. 


VotumeEs In THE NEIGHBOURHOOD oF THE CRITICAL STATE OF MISCIBILITY. 
—N. Perrakis. Comptes rend., 1924, 178, 1482. 


The volume changes occurring when benzene is mixed with methyl, 
ethyl, propyl and n-butyl alcohols at 20° have been determined. That 
the volume change is dependent on the molecular composition is shown 
by a series of curves. 8. F. B. 


Cuarcoat Piant snows Goop Yretp.—R. C. Alden. Refiner and Natural 
Gasoline Manufacturer, 1924, 3, 13. 

. A description is given of the design and working of the first charcoal 
adsorption plant, working on the residue gas from an oil adsorption 
plant, in the mid-Continent field of the U.S.A. The gas from the oil 
plant was first passed through two scrubbers worked in parallel in 
which as much as 100 gallons of mineral seal per day were collected. 
Three adsorber stills, each containing 40,000 lb. of charcoal, were 
worked in turn—adsorbing, steaming and cooling. The stripped gas was 
cooled and piped away for burning purposes. Gasoline vapours steamed 
out of the charcoal were passed through condensers and then compressed 
to 75 lb., cooled and sent to be mixed in with the oil adsorption gasoline. 
No noticeable increase of vapour tension in the bulk stock was observed 
when charcoal gasoline was added to that from the oil plant. The 
plant was designed to treat 60,000,000 cu. ft. of gas a day at 90 lb. 
pressure and produce 4000 gallons of gasoline. It was also to have 
100 per cent. over load capacity. In practice it was found capable of 
producing close on 10,000 gallons a day when required. The gas 
leaving the oil adsorption plant yielded an average of 160 gallons per 
million cu. ft., which was reduced to 12 gallons per million by the 
charcoal plant. The charcoal plant raised the efficiency of gasoline 
extraction from 69 to 79 per cent. during July, and to 87 per cent. in 
August and has functioned without a hitch from the start. 

F. G. P. R. 


Procuss or Maxtnc Froration Om.—F. H. Rhodes, Assr. to the Barrett 
Co. U.S.P. 1,506,385. August 26, 1924. Appl. Dec. 2, 1918. 


A fraction of coal tar oil boiling between 160° C. and 280° C. is found 
to be suitable for ore separation by the flotation process. The patent 
relates to the treatment of this oil to remove the pyridine bases present 
and the subsequent traces of acids resulting from the treatment. The 
crude oil is first washed with sulphuric acid sufficient to remove the bases 
and after settling the acid layer is drawn off. The oil now contains 
traces of sulphuric and sulphonic acids which are detrimental to the 
flotation properties of the oil. The extracted oil is therefore washed 
with an excess of a solution of alkali salts of the tar acids describable 
as a carbolate solution and the excess of this solution removed. This 
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Process or Maxine Dry Powperep Catctum ArsenatTe.—W. H. Simpson. 


CmcutaTory Process anp APppPpaRATUS FOR CATALYTICALLY TREATING 


ApsORBENT MATERIALS—IMPROVEMENT IN APPLICATION OF.—P. G. Somer- 
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treatment effectively removes any acidity and is more beneficial with 
regard to the flotation properties than simple washing with sodium 
hydrate or carbonate solution. 8. B. 


Removat or Compounps rrom Gases FREE FROM AMMONIA.— 


Farbenfabr. vorm. F. Bayer und Co. G.P. 398,171. June 12, 1919. 
Addition to 333,829. 

The alkaline reaction, necessary for the removal of sulphur compounds, 
such as hydrogen sulphide, from ammonia free gases, by the catalytic 
method, using small quantities of air, described in the main patent 
(E.P. 153,297), can be obtained by passing the gases through a solution 
of ammonium salts of weak acids. In this way a constant amount of 
ammonia is added. The gases can be passed through the solution 
either before or while in contact with the catalyst. 8. F. B. 


U.S.P. 1,507,690. Sept. 9, 1924. Appl. June 14, 1923. 
of arsenic being added during the grinding. A. 8. 


Mareriats. (PREPARATION OF Lampsiack.)—E. Hopkinson. U.S.P. 
1,497,751. June 17, 1924. Appl. April 17, 1923. 

Heated hydrocarbons are mixed with finely divided heated reduced 
copper or nickel at a jet, when lampblack is immediately produced. 
The mixture is delivered into a tank of water when the metallic catalyst 
falls to the bottom and is removed. After it has been cleansed it is 
returned to the process. 

The lampblack separates on the top of the water and is removed and 
dried. Gases formed during the process are burned to heat the oil 
any catalyst before mixing. 8. F. B. 


ville and E. C. Williams. E.P. 220,899. Feb. 23, 1923. 

The use, for adsorption of liquids from gases, is claimed for silica 
gel substantially free from alkali salts. The preparation of such a gel 
is described in E.P. 219,352. F. G. P. R. 


ApsonBENT AND AppLicaTion oF.—P, G. 


Somerville and E. C. Williams. E.P. 219,352. Feb. 23, 1923. 

Silica gel is produced by pouring 99 parts by volume of silicon 
chloride into 100 parts of water with vigorous agitation. On standing 
for 2 to 6 hours the mixture sets to a gel, ts 
dried first at 100° C. and finally at 400° C. The product is free from 
sodium chloride or sulphate, which lowers the adsorptive capacity of 
the gel manufactured by the action of acid on sodium silicate. When 
made as described above the gel can be heated to 900° to 1000° C. 
without destroying its adsorptive properties, and can therefore be 

F 


Orm—Process ror.—F. W. Manning. U.S.P. 1,504,772. 


Sept. 12, 1924. 

When decolourising oil by mixing with, or filtering through, large 
masses of porous earths, such as fuller's earth, other undesirable changes 
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take place in the oil owing to the long period of contact. In order to 
overcome this difficulty the oil and decolourising earth are mixed in an 
agitator and rapidly pumped under pressure into the interior of a 
horizontal cylindrical rotating filter. When the filter is full of earth 
filtration is stopped and adherent oil removed by successively treating 
the earth with air, an oil solvent and dry steam under pressure. The 
within the filter. F. G. P. R. 


oF Aanp Apparatus ror Treatinc Or Sanp.—W. McArthur. 
U.S.P. 1,502,261. July 22, 1924. Appl. April 27, 1923. 

An oil solvent is directed against the sand under pressure. The 
sand and solvent are then agitated together in a container and allowed 

agent. T. 


IMPROVEMENTS IN OR RELATING TO Means For RatstnG anp LOWERING 
Wett Castres, Watt Bortne Toots anp THE Lixe.—E.P. 220,035. 


tively large well casings. T. 


IMPROVEMENTS In Rotary Apparatus For Eartx Borinc.—E.P. 221,336. 
In this invention, a rotary apparatus is provided in which there are 
means for permitting the use of a back-up tong and post which may be 
applied directly to the base member of the rotary. Arrangements are 
also made whereby relative movement between slips and drill stem may 

be avoided. W. H. T. 


Apparatus ror Szrarattne Or rrom Or Sanps.—U.8.P. 1,508,923. 


The oil sands are first passed through a vertical chamber where they 
are treated with a mixture of superheated steam and a suitable gas. 
The sand is then passed into a separating tank, where further disin- 
tegration takes place by the action of a number of rotary sprays, dis- 
charging steam or water. Finally, 
further treatment by dehydration and distillation. W. H. T. 


IMPROVEMENTS IN OR RELATING TO Means For Ralstnc anp LOWERING 
Wett Castres, Bortne Toors anp THe Lixe.—E.P. 220,270. 


The elevator described comprises a body having open hook-like 
portions for engaging supporting means, together with pawls pivotally 
engaged to the body. The pawls automatically keep the hook-like 
portions of the body obstructed when the body is in a lifted position 
and are adapted to move to open position when the body is in resting 

w. 


position. H. T. 


IMPROVEMENTS IN OR RELATING TO Means For Ralstnc anp LOWERING 
Wett Bortne Toots anp THe Lixz.—E.P. 220,268. 


The object of this invention is to provide an improved elevator wherein 
the use of slips, tongs or forks is dispensed with. The apparatus provides 
means for clamping the objects to be lifted and posseses means of 
suspension removably secured to the clamping device. A broad base 
is provided whereby the elevator can rest on the open end of the well 
casing. 


W. H. T. 
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IMPROVEMENTS IN AND RELATING TO APPARATUS FOR CONTROLLING OID 


IMPROVEMENTS IN Eartu-Bortne Apparatus.—E.P. 215,723. 


IMPROVEMENTS IN AND Retatine TO APPARATUS FoR Us In SINKING Bore- 


Tae Natorat Wears or Perv. 
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Wetts.—E.P. 220,410. 

The apparatus described comprises a member composed of sectiors 
carrying packing and hinged together so that they may be moved 
radially away from or towards the drill pipes or casing. The sections 
can be opened or closed, and means are provided whereby they may be 
moved lengthwise of the drill pipes or casing. W. H. T. 


IMPROVEMENTS IN THE CONSTRUCTION OF JARS FoR Use wirH EARTH AND 


Rock Bortne Arparatus.—E.P. 220,470. 

The invention relates to improvements in jars where the shock of 
impact on the up stroke is damped by a compound spring device con- 
structed of rubber and steel rings. wie’ made. 
whereby a stream of scavenging water can pass from the boring bar 
through the tool-carrying bar to the boring tool. W. H. T. 


mover Goon gearing which can be disconnected from the boring rods 
and connected to a rocker arm for raising and lowering the percussive 


tool, when the latter is substituted for the rotary boring tool. - 
W. H. T. 


HOLES AND FOR OTHER ENGINEERING Orerations.—E.P. 220,776. 
The invention consists of an improved form of device for giving the 
necessary motion to the operation member. A rotary abutment in 
the form of a volute, round which the cable passes, as 
procating motion to the cable. . wT. 


Iuprovep Means ror Drivine THe Sanp REEL tn WELL-DRILEING Appa- 


RaTus.—E.P. 221,126. 
The invention provides a means whereby the sand reel may be operated 
by a direct drive from the band wheel shaft. The mechanism is so 
constructed that the sand spool is in s position in front of the rig on the 
“ walk ” side, in order that a straight pull may be exerted on the sand 


Ou Engineering and Finance, July, 1924. 
G. Howell, F G.S., M.Inst. P.T. 


The author describes the topography of Peru, its boundary 

with its neighbours, Chili and Bolivia, and then passes on to consider its 
petroleum production and possibilities, after a passing comment upon 
the mineral wealth of the Republic. The main oilfields are the Zorritos 
at La Cruz, the well-known Lobitos and the Negritos. All these oilfields 
are in the Tertiary, and situated on the littoral, which is under twenty 
miles in width, and exhibits no anticlines, though much dislocated by 
faults. It is noted that forty million barrels of oil have been produced 
up to the end of 1922 from 1063 wells. Only 15,000 acres have yet been 
exploited. It is of interest to hear that oil was used by the Incas for 
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centuries, that in Pizarro’s time it was boiled down and converted into 
pitch, and that Peru has asphalt roads over 200 years old. A map of 
Peru is given, and a larger scale one of the principal oil region. It is 
added that besides the ‘“ Lobitos Oilfields”’ (at present the premier 
company of Peruvian oil enterprise) the Shell Royal Dutch will certainly 
pursue an intensely progressive programme in this Republic during the 
next two or three years. J. E. M. H. 


Is IN ?1—La Revue Pétrolifére, Aug. 16. 

This question, about so important a French colony, seems to be an- 
swered in the negative, according to the researches of M. Viennot (I'Ecole 
Normale Supérieure, Paris) and Dr. Nomland (Standard Oil Co. of 
San Francisco). The American geologist states that the Metamorphic 
character of the Schist complex which was found, precludes any hopes. 
This refers both to Zen Bay, and the Touraine regions. M. Viennot’s 
mission examined the same areas, coming to a similar conclusion. 

J. E. M. H. 
Ninery-Srx Years.—Petroleum Age, July Ist. 

Oil was brought in at Burkesville, Cumberland County, Kentucky, 
ninety-six years ago, and crude oil was obtained during thirty-one years 
before abandonment of this historic oil-well, the first producing well 
in the U.S.A. In 1923 a boom arose in this county, and many operators 
are once more drilling in the field. The Cumberland County “ sands ” 
are all of Ordovician age, save the lowermost, which are designated as 
Cambrian. These are the most ancient rocks producing oil commercially 
in the whole world. Surface structure is worked on the bottom of the 
“* Chattanooga "’ black shales of Devonian age—the outcrop of which 
is easily followed. They average 23 ft. in thickness, and rest upon the 
“‘ Cincinnatian "’ series, which are Ordovician. The field is believed to 
be of large extent. About 40 rigs are drilling in this field—eight wells 
were drilled at Sulphur Creek, near Peytonsburg, with only one dry 
well. The Paragon Development Company has built a pipe-line to Glas- 
gow, and operators are told that the entire output can be handled. 
Several more producing wells will doubtless soon be started in Cumber- 
land County. J.E. M. H. 


Tas Grotocy or THE Sayre Frecp (W. Oxtanoma). Petroleum Age, 
August Ist. 

Sayre, Beckham County, is about three miles north of this field. The 
first well was brought in July, 1922. The present daily production is not 
great, some 640 barrels from eight wells. The entire field is covered with 
sand dunes and there are no surface outcrops. The most readily recog- 
nised horizon is that of the “ Blaine” formation—(Permian). This is 
encountered at depths between 300 and 600 feet in the wells already 
drilled. There are gypsum and dolomites outcropping some three miles 
to the south of “ Section 31.” Contours based on the top of the Blaine 
formation, as found in the well logs, show an elongated dome with 100 feet 
of closure, the axis running about N. 30° E. The production is found in 
sandy breaks in the “ Big Lime” formation at a depth of 2950 feet. 
The pay sand in “ Section 31” starts about 800 feet below the top of 
this “ Line,” believed to be conformable with the top of the Blaine 
formation. The “ Big Line ” formation is considered as of Permian age. 
The producing sands are made up of small pieces of lime mingled with 
sharp angular broken quartz crystals. They are usually quite porous. 
Wells drilled to any great depth at Sayre encounter granite wash or other 


Horzanp. Professor Dr. W. Wanstorf. Petroleum Zeit- 
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igneous material, sometimes granite itself. The production has always 
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ceased after this. The field is about four miles in length, with no dry 


holes between any of the producing wells. J.B. M. H. 


schrift, June 10th, 1924. 


A few weeks ago, the first news of the occurrence of petroleum in a 
State boring near Winterswijk, in Holland, appeared, and recently the 
information has come in that several hundred litres of the oil have been 
obtained. From the recent Dutch Geological Land Survey it would 
appear that the oil-bearing beds should have a considerable extension. 
The State boring at Corle, four kilometres west of Winterswijk, and two 
older borings near the German frontier prove the presence of the Zech- 
stein salt formation, and the underlying carboniferous group of rocks. 
Winterswijk lies 15 kilometres north of Bocholt, where borehole evidence 
was obtained which helps in the investigation from neighbouring German 
territory. From Oding and Vreden there extends into Holland an 
island-like dome of older beds, beneath the massive but unexplored 
younger formations that here form a plain. In the Corle boring, beneath 
Diluvium and Tertiary beds, the Bunter sandstone occurs at 70 metres 
depth, the Zechstein at 490 metres and the carboniferous at 691-1 metres. 
The bore-hole entered the latter to a depth of 128-4 metres, where a useful 
coal seam was noted. The Zechstein contains several salt beds, some- 
times nitrate of potash and also bituminous oils. A bed of anhydrite, 
27 metres thick, at the base of this formation, yields fluid oil. The oil is 
still more strikingly proved to be present in the carboniferous beds 
beneath. It is here held in sandstone and from a coarse bed (1066 to 
1083 metres) it flows out as a green fluid. The Corle borehold has proved 
petroleum in the Zechstein anhydrite and carboniferous sandstones. 
Whether this will be workable remains to be proved, but important 
geological conclusions may be drawn from the occurrence of the oil here. 
The oil from the carboniferous sandstone is clearly oil of migration ; 
probably it has originated to the south of Winterswijk, where the ancient 
members lie deeper. The oil-bearing zone should be large, more than a 
kilometre in width and starting from the parent rock or source of the oil. 
The Zechstein oil is considered by the author to be less important; this 
oil, he thinks, was formed in situ. He remarks that further development 
of researches here will be followed with special interest in Germany, as 
the north-western regions of Germany yield other indications, like the 
above, pointing to the presence of petroleum. J. E. M. H. 


Petroleum, 12, p. 341. 


The decision of the Standard Oil Company to stop work at Shensi 
after spending about 3 million dollars, has caused great disappointment. 
The prospecting work was confined to the North part of Shensi, and the 
number of holes put down were by no means sufficient. Altogether 
seven holes were put down in the districts of Yench’ang, Fussi, and 
Chungpu. The oil flow was found to be insufficient. In Yench’ang, 
however, the Government wells have been producing steadily for a 
number of years. The oil-bearing formation in Shensi extends north- 
wards until it reaches Turkestan. Oil is also known to occur in salt wells 
south of the Chinling mountain in the red basin of Szechuan, where are 
situated numerous anticlines. W. H. T. 
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Dm. sTAATLICHEN NAPHTHAGRUBEN VON GBELY IN DER SLOWAKEI. Dr. 


Edward Schnabel Géding. Petroleum Zeitschrift, June, 1924. 


The Gbely and Géding anticlines are in the south Moravian Plain, 
in the district of the March tributary of the Danube. Before the war, 
this area was exploited by the Hungarian Government, but since the 
re-arrangement of territories, the Czecho-Slovakian Government has 
carried on the work. This paper gives a very detailed description of the 
stratified rocks of the plain. After noting the dunes and loess followed 
by sand-dunes, some sandstones are noted derived from subjacent 
Oligocene and Eocene formations. Toward the centre of this sandstone 
area, two metres of siliceous marl replace the sand-dunes above, and 
when these are disturbed, both gas and oil appear, as shown by super. 
ficial borings at Géding. Beneath these rocks (Quaternary) the Neocene 
formations are found. The Upper Pontian are lacustrine and fresh- 
water sediments with various species of Congeria, fossil remains of which 
are common in the bricks of Gbely and the Arlbery tunnel. The Lower 
Pontian are termed the Beienger sands or Melanopsis beds. These are 
water-bearing sands, and no oil layers are found in them. The Pontian 
beds vary widely in thickness (10-170) metres in the anticlinal districts 
as hitherto explored. The next beds that follow unconfirmably are the 
Sarmatian. They differ characteristically from the Pontian by containing 
much lime, glauconite, pyrites, and foraminifera, with shells such as 
Tellina, Mactra, ete. At Gbely, they form a complex of clay and mars, 
from 140 to 160 metres thick. The overlying beds are quite independent, 
both paleontologically and tectonically. Carburetted hydrogen makes 
its first appearance in the middle Sarmatian beds shut in by the marls 
and clays of the upper Sarmatian. The anticline has been worked out 
in the Sarmatian beds. The upper oil accumulations are at a depth of 
from 136-180 metres. The plain sinks to the east towards the Gbele 
syncline where water occurs. The lower Sarmatian oil-bearing sands are 
at a depth of 213-256 metres. Following, then come blue grey marls 
for 25 metres, and then the lagoon and shore deposits of the Mediter- 
ranean (second stage) beneath which occur true loams of the first stage. 
Opinions differ as to the source of the oil; many authorities consider it 
as of secondary origin, others of primary. Further researches by the 
State are recommended. A section across the Gbely oilfield is given, 
and a geological map of the area. Many detailed analyses of the products 
from the bore-hole are given, together with the ee of 
the oils obtained. . E. M. H. 


Cauirornia Waters. Chase Palmer. Econ. Geol. 19, 623. 


The article disputes the accepted explanation of the origin of the 
alkaline sulphide and carbonate waters of oilfields, and advances a 
new hypothesis. 

The current view, originating with von Hofer, is that sulphate waters, 
resulting from the leaching of sulphate deposits and the oxidation 
products of organic sulphur compounds and sulphides by meteoric 
waters, meet with hydrocarbons, whereby the sulphates are reduced 
to sulphides and converted to carbonates with the formation of carbon 
dioxide and water’ The reaction progressively increases the content 
of carbonate at the expense of sulphide. The zone of strong sulphur 
water, often found between the normal sulphate ground waters and 
the alkaline carbonate waters, is rearded as a transition stage. 

No experimental evidence exists that it is possible for sulphates to 
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be reduced to sulphides under the conditions of an oilfield. The reaction 
is endothermic, and the reduction of sodium sulphate by carbon in the 
Le Blane soda process requires a temperature of 1000° C, 

Investigation of the oilfield water conditions at Huntingdon Beach 
shows that the “ corrosiveness "’ of the oilfield brines decreases with 
depth owing to the increasing neutralising effect of alkaline carbonates, 
and suggests that the carbonate waters have a deep-seated source. 
In the same field, sulphur waters in contact with tar sands, about 
2000 ft. below sea level, cannot be transitional between sulphate 
waters and alkali carbonate waters, since the ground water contains 


no sulphate, 

Organic sulphur compounds are common constituents of petroleum ; 
and a common by-product of reactions involving such compounds, 
especially in slightly acid solutions such as brines, is the gas, carbon 
oxysulphide. This gas, which reacts readily with alkaline solutions 
to form alkaline sulphides and carbonates, has actually been found 
naturally associated with sulphur springs and bitumen. 

The hypothesis is advanced, therefore, that alkaline carbonate waters 
are primarily the result of interaction between sedimentary waters 
and the containing rock material, particularly where this is granitic ; 
that by interaction between sedimentary waters and the organic sulphur 
compounds of oil, carbon oxysulphide is evolved; and that this gas, 
reacting with the alkaline waters, gives rise to the alkaline i 
waters. W. G. W. 


DisTItLaTION AND REFINING. 


Gas. Mfr., 1924, 8, 27. 

In refineries not equipped with special still for rerunning distillates 
that are not up to specification, the most efficient system consists in 
spraying the distillate into the top of the fractional condensing towers 
on the crude stills. The distillate falling counter current to the ascending 
vapours is stripped of its lightest constituents whilst the heavier portion 
back-traps into the still and is vapourised on reaching the still held at 
its particular vapourising temperature. In this way shutting down 
crude stills in order to rerun the distillate is avoided. Bubble towers 
are advocated as giving an increased fractionating efficiency and obviating 
the necessity of having to rerun distillates. F. G. P. R. 


Avromatic Tempmrature Cowrrot tx Fractionatine Towers. W. C. 


Begeebing. Nat. Petr. News, 1924, 16, 67. 

The present-day method of grading light petroleum products on the 
basis of final boiling point has rendered necessary a very strict control 
of temperatures in fractionating columns or dephlegmators. Great 
strides have lately been made in the construction and efficiency of 
these towers, but whatever the form the final controlling factor in their 
operation is the temperature of the vapours leaving the column. Under 
cooling or over cooling of the towers produces distillates containing too 
much or too little heavy ends, and therefore the required degree of 
cooling is best regylated by utilising the desired temperature of the 
vapours at the exit as a thermostatic control. Three means of cooling 
can be employed—oil, water, air or a combination of these three. Oil 
is used by spraying the cold feed oil for the still into the top part of 
a bubble tower or by circulating it in a closed coil within the tower. 
Water can only be employed in a closed coil, whilst air—though seldom 
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used now on account of sudden uncontrollable meteorological changes— 
must pass through internal flues. All these means of cooling can be 
controlled by reguiating the quantity of cooling liquid passing through 
the system, which is brought about by motor actuated valves operated 
by temperature indicators in the vapour line from the tower. These 
require setting to accord with the nature of the oil being distilled, the 


firing temperature of the still, etc., and although they cannot entirely 
eliminate the human factor, they enable more consistent results to be 
obtained in cutting to a desired end point. F. G. P. R. 


Towzrs Improve Accuracy or Fractionation. H. Pennington. Ref. 
and Nat. Gas. Mfr., 1924, 3, 15. . 

Almost any kind of tower improves the accuracy of fractionation 
since it acts as an atmospheric partial condenser. Many towers combine 
dephlegmation with partial condensation, but their structure must 
vary depending on whether the condensate is to be returned with the 
dephlegmated oil to the still or trapped and taken off as a finished cut. 
To obtain gcod dephlegmation the direction of the vapour stream must 
be abruptly changed and at the same time its velocity reduced in order 
to bring about deposition of entrained oil fog. The author describes 4 
dephlegmator of his own design in which a cone shaped hood over the 
vapour exit from the still is situated within a larger bottle shaped 
vessel, through the bottom of which passes the still vapour-exit pipe. 
A run-back pipe from the bottom of the bottle maintains e _ certain 
depth of dephlegmated oil in this vessel. The still vapo 

liquid surface and then enter the larger area of the bottle where velocity 
is reduced. As condensation of vapours is not required dephlegmator: 
should be lagged. Eight types of fractional condensation towers are 
described, which include those fitted with various types of baffle plates, 
ring packing, pan baffles, bubble devices, coil coolers and spray coolers. 
Condensation takes place chiefly on the walls of the towers, the vapour 
in the centre being at a higher temperature. Therefore the vapours 
issuing from the tower will always contain some having an end point 
which is too high, whilst the condensed portion will contein light 
fractions that should have passed out of the tower. The bubble tower 
and baffle pan systems promote refractionation of the descending streams 
of condensate by the ascending hot vapours, and thus act more effectively 
than the plain baffle and deflector types. In all such towers, however, 
variations of atmospheric conditions produce changes in the degree of 
condensation taking place. It is therefore impossible to maintain 
production of a uniform product from such towers even during the 
course of 24 hours. Connecting up several towers in series will assist 
in maintaining a closer cut, but will not give perfect uniformity. 
Reduction in the diameter of the towers gives more uniform cooling as 
there is less difference in temperature between the centre and outside 
vapours. The Gray tower is on the design of a vertical water tube 
boiler in which air circulation in the fire space is induced by natural 
draught through bottom and top ventilators. The outside tubes, 
however, are better cooled than the centre ones. To overcome this the 
author has designed a tower in which the boiler tubes are replaced by 
flat narrow boxes which give two large cooling surfaces in close proximity. 
The headers are placed at the side so that air can pacs uniformly up 
between the cooling surfaces. The whole is encased in an insulating 
vessel at the top of which are dampers controlled by thermo-regulators 
actuated by the temperature of the vapours issuing from the tower. 
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The amount of air circulating through the system, and consequently the 
cooling effect is varied by movement of the dampers and thus the 
temperature of the issuing vapours can be controlled between fixed 
limits. The author considers that the products from pressure cracking 
plants could be fractionally condensed in this manner and thus do 
with the necessity of first condensing and then redistilling the light 
portions. F. G. P. R. 


Use or Hypocatorrre Fixps Favour. Lincoln T. Bradley. 
The Refiner, July, 1924. 

The process referred to is the refining of petroleum distillates by 
the hypochlorite method, and has been found to be particularly efficient 
for the refining of Persian crudes. The process developed and patented 
by the Anglo-Persian Oil Company is one that shows many marked 
advantages over the acid and soda treatment. The solution of calcium 
hypochlorite is made from liquid chlorine and slaked lime. Mec 
it is easier to handle than acid and does not leave a residual sludge. 
The process produces a gasoline of higher quality at a lower operating 
cost, oye very few plant modifications are necessitated by the replace- 
ment of acid by the hypochlorite treatment. The process carried out 
is as follows :-— 

four of the dis solution). 

preliminary treatment improves the odour distillate and 
sae some of the colour. 

(2) Water wash to remove traces of soda solution. 

(3) Wash with hypochlorite solution. The proportion required varies 
with the strength of the solution used, the average composition of the 
distillate and the degree of refining necessary. For straight run dis- 
tillates, the strength of the solution can vary between 20 and 30 grammes 
per litre of available chlorine, while for cracked distillates better results 
are obtained with weaker solutions. 

(4) Second water wash. 

(5) Second soda wash. 

(6) Final water wash. 

Both continuous and batch methods of treatment can be carried out. 
It is stated that the hypochlorite process improves the odour of dis- 
tillates and removes those compounds which develop colour and bad 
odour while gasoline and kerosene are in storage. The process is avail- 
able for all types of crude oils and may be used, either for complete 
desulphurisation or for refining oils sufficiently to pass the usual tests. 
It is known that treatment of cracked gasoline with acid produces a 

it which, on redistillation, causes corrosion of stills and condensors. 
This trouble, together with that of excessive loss during treatment, is 
obviated by the use of hypochlorite. W. H. T. 


CatirorNIA DEVELOPMENT IN THE PREPARATION AND UsE OF ADSORBTIVE 
Crays In Rerintnc. Carl J. von Bibra. The Refiner, July, 1924. 
The theory of the refining action of clays such as fuller’s earth is 
that of “‘ Adsorbtion ” as defined by Gurwitsch and Freundlich. This, 
as is well known, deals with the concentration of the solute in the free 
surface layer of a solution and the subsequent adsorbtion of the solute 
by the surface, pores and capillary spaces of a solid body introduced 
into the solution. The impurities in the oil to be refined can be regarded 
as the solute, the solid body which removes them being the clay brought 
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into contact with the oil. Microscopic examination of an adsorbtive 
clay reveals the fact that the constituent particles possess a very delicate 
micro-structure. Crystalline material even in a very finely divided 
state has practically no adsorbtive power and shows no micro-structure, 

Fuller's earth has been used extensively as a refining medium, but has 
the following disadvantages :— 

(1) Large quantity required to obtain commercial results ; 

(2) Large quantity of oil held in the clay after treatment ; 


(3) High cost of transport to refining centres. In view of these 
drawbacks, various local deposits of clay in the neighbourhood of 
refineries have been tested and used for refining purposes. Some of 
these clays, when treated with dilute mineral acid, have an efficiency of 
as much as 20 times that of fuller’s earth, Three extensive deposits of 
colloidal clay occur in California. These are all uniform in character. 
One, Montmorillonite, is not a true clay, but rather a volcanic ash laid 
down under marine conditions. Montmorillonite is a dense and relatively 
hard mineral with a soapy feel and wax-like consistency. It contains 
approximately 50 per cent. of water, and on drying has the appearance 
of decomposed granite. The mineral has been mined by open cutting 
and by tunnelling. Halloysite is a similar mineral formed by different 
means but occurring in smaller deposits. 

Methods of treating clays vary according to the type of oil to be treated. 
Frequently, the dried clay is ground to about 100 mesh, fed into a 25%, 
solution of H,SO, and “ cooked "’ with steam. The treated clay is then 
washed free from soluble salts with successive amounts of hot and cold 
water. A patented process deals with the use of treated clay in the form 
ofathin mud. The mud is mixed with the oil, emulsified, and dehydrated 
in a tube furnace, adsorption by the clay taking place during dehydration. 
A further method is to remove the water from the clay by passing the 
mud over a leaf filter, the resulting cake being dried and ground to about 
200 mesh, when the clay is ready for use. Spent clay can be recovered 
be several processes, but the recovered clay, however, has not the high 
adsorptive power of the fresh material. Elaborate solvent processes 
have been used, but are far too expensive for economic working. The 
simplest method is to burn the spent clay filter cake under boilers or stills. 
The mining of colloidal clays is the latest development in the Pacific 
Coast fields. These clays when treated with acid produce a very efficient 
filtering medium, which is far cheaper than artificia) products, such as 
“ Silica Gel.” The use of clay unfortunately involves the remodelling of 
refining plant, but results indicate that this is not an insurmountable 
difficulty. W. T. 


Process oF Distrr1inc Orr.—J. J. Allinson, Assr. to Doherty Research Co. 
U.S.P. 1,500,040-10 of July 1, 1924. (Appl. July 17, 1919.) 

Heated oil is passed through compartments maintained under a partial 
vacuum. The oil enters the chambers in a finely divided state. The 
vapours drawn from the chambers are condensed. The residuum from 
the vacuum stills is passed through a heat interchanger to preheat 
incoming oil. T. A. 8. 


IMPROVEMENTS RELATING TO THE FRACTIONAL DISTILLATION OF PETROLEUM 
AND SIMILAR Hyprocarsons. Brunn-Konigsfelder. Maschinen Fabrik 
and K. Fuchs. E.P. 196,624 of April 21,1923. (Convention (Germany), 
April 22, 1922.) 
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AppARATUS FOR CONDENSING AND Fractionatinc Hyprocarsons. E. 


Apparatus For oF Mineran O1ts.—E. E. Billow, Assr. to 


Treatine Perrotev™m O1is.—Assrs. to the Standard Oil Co., R. N. Donaldson 


Process or Purtryine Licut Hyprocarsons.—F. H. Smith and G. J. Zizer. 


Oil is passed down a tower consisting of a number of chambers con- 
taining heating tubes through which steam is passed. Means are also 
provided for the admission of live steam into each chamber. Oil entering 
at the top of the tower flows on to the heating tubes in the top chamber, 
and after passing through a trap falls on to the tubes in the second 
chamber. This operation is repeated down the tower. Vapours are 

withdrawn from each chamber and are condensed. Waste heat from 
the distilling column is used to preheat the incoming oil. as a aa 
with low construction cost is claimed. T.A.8. 


Owen. U.S.P. 1,505,798 of Aug. 19, 1924. (Appl. Dec. 14, 1920.) 
Vapours from a still are delivered to the first of a series of rectifying 
columns, each of which is surmounted by a water condenser. New oil 
is passed in the opposite direction through the rectifying columns, which 
act as heat exchangers. Condensates are taken from each unit, the 
character of the condensate being governed by the flow of cooling water 
through its respective condenser. T. A. 8. 


A. M. Allen. U.S.P. 1,507,659 of Sept. 9, 1924. (Appl. May 29, 1918.) 

A tower, closed at the top except for a vapour off-take, stands in a 
vessel containing molten lead. Oil, which is first preheated by passing 
through pipes submerged in the molten lead, is sprayed downwardly 
through nozzles situated in the top of the tower. Arrangements are 


provided for the nozzles to be changed without admitting air to the 
T. A. 8. 


apparatus. 


and R. McCollum. U.S.P. 1,506,115 of Aug. 26, 1924. (Appl. March 21, 
1923.) 

The invention relates to the treatment of crude oil for the removal 
of colloidal asphaltic matter and separation of water emulsions. These 
emulsions are often difficult to break, on account of the presence of 
petroleum soaps and colloidal asphalt. On treatment, however, with 
dilute sulphuric acid the soap bodies are decomposed and the colloidal 
asphalt flocculated, and after filtration the oil and water separate readily. 
The treatment is carried out by mixing the oil and acid (05 to *75 per 
cent. of 10 per cent. H,SO,) in a vessel containing baffle plates, passing 
then to a heater maintained at a temperature of 100° to 200° F. This 
temperature, depending on the nature of the oil, is sufficient to decompose 
the emulsifying bodies which are subsequently removed by an ordinary 
filter press, the plates of which are covered with canvas. Before filtering 
the canvas is covered with a deposit of diatomaceous earth 1-16th in. to 
} in. thick by pumping a mixture of the earth and oil free from water and 
colloidal asphalt through the press. After filtration the oil passes to a 
settler and the water and excess acid separates into two layers. 8. B. 


Assr. to Standard Oil Co. U.S.P. 1.507,692 of Sept. 9, 1924. (Appl. 
July 21, 1922.) 

Light hydrocarbons, containing col ducing bodies, are aged 
until they attain maximum colour. The colour is then removed by 
absorptive material. T. A. 8. 
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Process or Treating Hyprocarsons.—H. H. Culmer. U.S.P. 1,505,870 
of Aug. 19, 1924. (Appl. April 4, 1919.) 

The viscosity of hydrocarbon oil is lowered by spraying it on a bed of 
incandescent coke contained in a closed externally heated retort. The 
temperature of the coke is regulated to prevent the formation of a large 
quantity of uncondensable gas. T. A. 8. 


Process oF Purtryine Mrverat Or.—E. Petty. Assr. to De Laval Sepa. 
rator Co. U.S.P. 1,500,202 of July 8, 1924. (Appl. Aug. 24, 1921.) 

An emulsion of mineral oil is passed, along with a small quantity of 

treating agent, through a permeable mass whereby an intimate mixing 

of the treating agent with the emulsion is obtained. The resulting 

the contaminating liquid. 


Treatine Perrotxum Oris.—R. N. Donaldson and R, McCollum, Assrs. to 
Standard Oil Co. U.S.P. 1,506,115 of Aug. 26, 1924. (Appl. March 21, 
1923.) 

without sulphonating the oil. The flocculated bodies 


CRACKING AND HyDROGENATION. 


Purtryine AND Deoporistne Iso-Proryt Atconot.—H. E. Buc. U.S.P. 
1,498,229 of June 17, 1924. (Appl. Jan. 18, 1923.) 


Isopropy! alcohol, prepared from the gases produced during the 
cracking of oil. can be purified and deodorised by treatment with small 
amounts of sodium or calcium hypochlorite solution containing free alkali. 
The alcohol is distilled off after thirty minutes. 8. F. B. 


DISTILLATION wits ALUMINIUM CHLORIDE.—A. M. McAfree, Assr. to Gulf 

Refining Co. U.S.P. 1,501,014 of July 8, 1924. (Appl. March 29, 1922.) 

A vertically downward flowing column of oil is passed through # zone 

of increasing temperature. Aluminium chloride is supplied at a mid- 
point, the vapours passing upwards through the oil. T.A.S. 


Process FOR THE CONVERSION AND TRANSFORMATION OF O1rts.—J. H. Adams, 
Assr. to The Texas Co. U.S.P. 1,506,877-8 of Sept. 2, 1924. (Appl. 
March 3, 1919.) 

Oil is heated by means of electrical units in a combined vaporising and 
cracking chamber. One unit is immersed in the oil to bring about 
vaporisation, another unit being in the vapour space above. The appar- 
atus is surmounted by a dephlegmator device which separates heavy 
fractions and returns them to the cracking chamber.. The lighter frac- 
tions are removed. The apparatus is maintained at superatmospheric 
pressure. T.A. 8. 


Process oF Rerintnc O1.—D. Pyzel. U.S.P. 1,506,444 of Aug. 26, 1924. 
(Appl. May 18, 1921.) 

A body of oil is maintained at cracking temperature and light vapours 

formed are continuously removed. Oil is also continuously removed to 
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prevent the accumulation of carbon. New oil to replace that distilled 
off or otherwise removed is continuously added. The impure oil with- 
drawn is continuously distilled with steam. T.A.8. 


Apparatus For Treatinc O1s.—R. E. Pollock, Assr. to Universal Oil 
Products Co. U.8.P. 1,509,819 of Sept. 23, 1924. (Appl. June 25, 1924.) 


Oil is heated to cracking temperature in a tube and expanded into a 
large insulated vessel fitted with a vapour off-take and a plurality of 
residue draw-off lines situated at different vertical positions. A carbo 
discharge is fitted at the bottom of the expansion chamber. T. A. 8. 


AppaARATUS FOR CRACKING AND Rerinine O1.—E. A. Reilly and R. M. 
McLain. U.S.P. 1,501,371 of July 15, 1924. (Appl. Oct. 19, 1921.) 

Oil is heated in a conduit, part of which is exterior and part interior 

to a still. In the still the oil in the conduit heats a large body of oil 


above the surface of which the oil is sprayed on leaving the conduit. 
T.A.8. 


IuprOVEMENTS RELATING To CrAcKING oF L. Oil Processes Co. 
and O. D. Lucas. E.P. 219,403. 

Oil is distilled and the vapours, carried by inert gas containing am- 
monia, are passed into a cracking retort. The ammonia is passed directly 
into the retort and not into the still. 100 gallons of oil requires 500 cu. ft. 
of carried gas and 10 cu. ft. of ammonia, with or without a small quantity 
of hydrogen. The inert gas may be steam or gases produced in cracking. 
The retort contains a catalyst. T.A.8. 


IuprovVEMENTS To Crackine oF O1rts.—V. L. Oil Processes, Ltd., 
O. D. Lucas, and E. L. Lomax. E.P. 219,404 of April 26, 1923. 


Oil is heated under pressure, to a temperature higher than the boiling 
point of the heaviest fraction, by passing it through a tube placed in a 
furnace. It is then expanded into a cracking retort, the whole of the oil 
being instantly vaporised. At the moment of expansion inert gas, from 
the cracking operation, and containing a little hydrogen or ammonia, or 
both, is admitted. The cracking retort is maintained at 550°C. to 
prevent any condensation, and also contains a catalyst. The process 
is not suitable for oils which crack in the liquid phase during the initial 
heating. T.A.8. 


Process AND APPARATUS FOR OBTAINING VALUABLE HYDROCARBONS FROM 
oF Invention Vature.—G. Linnmann. E.P, 214,940 of Aug. 24, 
1923. (Convention (Germany), April 24, 1923.) 

Hydrogen, obtained by passing steam over heated iron turnings, is 
passed through a vertical retort containing brown coal or similar material. 
The products are passed directly through a filtering tower to condensers 
and gas storage or may be passed through a retort containing more iron 
turnings. In the latter case from 25 kg. of brown coal, 20 kg. of heavy 
benzine, .5 kg. carbon, and 5 cu. metres of gas can be obtained. [If the 
treatment of the mixed vapours with iron turnings be omitted, 10 kg. 
of heavy benzine, 15 cu. metres of gas, and 3 kg. of carbon residue are 
obtained. i T.A.8, 
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Improvements RELATING TO THE CRACKING OF HypROCARBON Ors ANp 
THe TREATMENT oF Carsponaceous SusstTances.—Thomas 
Malcolm Davidson and George Pearce Lewis. Brit. Pat. No. 220,732, 
Aug., 1924. 

The hydrocarbon is treated in a stream of molten metal such as tin, 
which is maintained in circulation in a downward direction in the middle 
of the retort and in an upward direction near the wall of the retort, the 
hydrocarbon being introduced so that it is carried up with the ascending 
stream of metal. For this purpose a concentric tube forms the outer 
wall of the retort, and an annular space up which the molten metal 
circulates. The inner tube extends upwardly short of the extreme 
length of the outer tube, and the molten metal fills the retort to a position 
above the level of the inner tube. A supply pipe connected to the 
bottom, periodically or continuously, introduces the oil into the annular 
space, Slots at the lower end of the inner tube allow the metal to circu. 
late into the annular cracking space and carry the oil upward. The 
cracked oil or substance rises above the level of the molten metal, and is 
discharged through an outlet, at the top of the cracking tube. The 
process is worked at about 400° C., and 600 Ibs. pressure. These condi- 
‘tions, however, may be modified according to the extent of cracking 
required or according to the hydrocarbon to be treated. R. P. 


IMPROVEMENTS RELATING TO THE TREATMENT OF Liquip HypDROCcARBONS.— 
Samuel James Manson Auld, Albert Ernest Dunstan, and Percy Henry 
Herring. Brit. Pat. 220,664. 


The invention relates to the cracking of liquid hydrocarbons, and is of 
especial utility in the treatment of heavy asphaltic residues for the 
production of a proportion of light spirit and rendering the ultimate 
residue after removal of the light spirit, less viscous and more suitable 
as a fuel oil. The process is a liquid phase process and consists of three 
separate heating zones: (1) a preheating zone in which the oil is heated 
to a temperature of about 25° C. below its determined cracking tempera- 
ture ; (2) a thermolysing zone where the oil is gradually and uniformly 
heated to a temperature about 20° C. above its mean cracking tempera- 
ture, and (3) a reactor zone in which the oil is maintained for a definite 
period at its mean cracking temperature. In the first stage the oil is 
passed through a preheating tube of sufficient length to raise the oil to 
the required temperature ; in the second stage the oil stream is divided 
into a number of short parallel thermolysing tubes which are gradually 
and uniformly heated to a temperature about 20° C. beyond the mean 
eracking temperature of the reactor. The temperature is carefully 
controlled to avoid overheating of these tubes. In this manner the 
interval between the acquisition of cracking temperature and the conse- 
quent reaction is prolonged sufficiently to prevent premature deposition 
of carbon in these tubes. From the thermalyser tubes the oil passes 
to the third heating-zone, a reaction vessel, wherein the temperature is 
maintained at the determined cracking temperature until the reaction 
is complete. This vessel is of suitable dimensions to contain all the 
carbon formed in the process. A pressure of 350 to 450 lbs. is maintained 
throughout the process, which is continuous, to keep the gases and 
vapours dissolved until the oil passes through a relief valve into the gas 
separator. The invention has among its objects, to avoid secondary 
reactions in the vapour phase, to reduce the amount of uncondensable 
gas, to secure light products of good quality and to restrict the quantity 
of spirit, whereby the vapours and gases remain dissolved in the treated 
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[WPROVEMENTS IN AND RELATING TO THE CRACKING OR DECOMPOSITION OF — 


Process or Pressure DistitLation.—Robert J. Black. U.S. Pat. 1,510,918. 
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residue, which is maintained as a fluid in which part of the carbon is 
carried away, while the carbon deposited is relatively small in quantity 
and is not deposited in the tubes where it would hinder the operation, 


but is exclusively deposited in the “ reactor.” R. P. 


MATERIALS CONTAINING OR YIELDING HypRocaRBons.—Dr. 
Melamid. Brit. Pat. No. 221,559, 

Tars, crude petroleum, coal or like highly complex materials, in a 
finely divided condition, are subjected, at a high temperature in the 
presence of a protective gas, to the action of catalytic materials which 
will not yield carbides and which are liquefied at the temperatures em- 
ployed. For instance, producer tar from lignite or coa! is liquefied by 
heat and introduced into the apparatus by means of nozzles, which 
produce a very fine spray, in the presence of a protective gas and a liquid 
alloy. In the few moments of contact between the fog-like mixture and 
the contact material at a high temperature, the first part of the reaction 
takes place. The mixture is then submitted to further similar treatment 
in a series of reaction chambers similar to the first until the required degree 
of cracking is attained. The protective gas may contain hydrogen or any 
gas which is adapted to prevent dehydrogenation. R. P. 


The process is for the purpose of cracking heavy hydrocarbons. The 
non-condensible gas produced in pressure still cracking, is returned to the 
still through perforated pipes placed on the bottom of the still where the 
oil is in direct contact with the highly heated wall, and where cracking 
of the oil largely takes place. The fixed gases, containing a large per- 
centage of hydrogen, are thus injected into the oil under pressure, supply- 
ing the nascent unsaturated hydrocarbons with hydrogen, so that a large 
proportion of saturated compounds are formed. A preferred form of 
apparatus is shown but it may be applied to practically all existing 
shell-type pressure stills. It is advantageous to introduce gases rich in 


Catatytic DecompostTrion OF HEXAHYDRO-AROMATIC AND SaTURATED 


Hyprocarsons. THe Crackine or Petroteum.—V. Grig- 
nard and R. Stratford. Comp. rend. 1924, 178, 2149-2152. 


The catalytic effect of aluminium chloride in the thermal decomposition 


. of hydrocarbons (‘‘ cracking ’’) has been studied at temperatures varying 


between 120° and 150°. The proportion of the catalyst used was 20- 
30 per cent. It was found that, whereas cyclo-hexane and methyleyclo- 
hexane remain unaffected, o-dimethyl!- and to a smaller extent p-dimethyl- 
cyclohexane were converted into the m-derivatives. Hydrocarbons 
having a side-chain of two or three carbon atoms, whether straight or 
branched, cracked to give 1-5 per cent. of a product containing a satur- 
ated aliphatic hydrocarbon, together with polymerised cyclohexanes and 
polymethylcyclohexanes in which the methyl groups are meta to each 
other. The three butyleyclohexanes were cracked to the extent of 13- 
15 per cent, n-butane being formed from the normal and secondary, and 
® mixture of butanes from the tertiary compound. The uncracked por- 
tion was found to contain tetramethylcyclohexanes. Amyl- and isa- 
amyleycloh are decomposed to the extent of 70 per cent. and 42 per 
cent. respectively, into methyleyclohexane and n-butane, tetra: and 
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penta-methylcyclohexanes being formed at the same time by iscmerisa. 
tion. Several open-chain hydrocarbons containing from eight to seven. 
teen were also examined and it was found that all gave n-butane, the 
longer chains breaking at both ends simultaneously. 8. F. B. 


Pyroceyvetico Formation or Aromatic HyprocarBons FROM PARArFrix 
Wax.—B. Kabelac. Eleventh Report Fuel Tech. Inst. Czech. Polytech, 
Highschool, Prague, 1922-1923, 86-88. 


Purified paraffin wax from Borsylav crude oil was boiled and the 
vapour mixed with carbon dioxide passed through a porcelain tubs 
heated to 600°, 800° and 1000° respectively, in three series of experiments. 
At 600°, 60 per cent. of the wax was converted to gases and 36 per cent. 
recovered as a yellow mobile oil, specific gravity 0.770 with a paraffin 
content of 18.8 per cent. The iodine value was 95.5 (Hanus). No 
aromatic hydrocarbons could be found. At 800°, only 18 per cent. was 
recovered as a dark mobile oil, containing much " asphalt and resin. It 
had specific gravity 0°910, paraffin content 1.57 per cent., and iodine 
value, 103 (Hanus). At 1000° nothing but carbon could be ~—e 

8. F. B. 


DETERMINATION OF OLEFINS In GasEs.—H. Suida and A. Weseley. A. anal. 
Chem. 1924, 64, 143. 


In the examination of gases obtained from cracking processes difficulty 

fuming sulphuric acid due to the fact that these regaents react slowly 

with other hydrocarbons present. If bromine water of .04 per cent. 

concentration be used and the gas diluted with air a constant residual 
volume can be obtained after 6-8 mins. shaking. 8. B. 


a 


| 


Sruptes iv Pyrocenic Decomposrrion or Naputua O1i.—I1.—K. Smolenski 
and others. Przemyol Chem. 6, 250-273, 281-312. 


Various Polish aromatic base petroleums have been examined with a 
view to ascertaining the yields of aromatics, the high distillation tempera- 
ture method being used. 
yields with benzene, 9 per cent., toluene, 3 per cent., and xylene, | per 
cent. Benzine proved to be a poor source. It gave chiefly carbon and 
gases at 700—720°, and 10.3 per cent. of impure aromatics at 650—700°. 
Naphtha gave 12 per cent. of good aromatic hydrocarbons at 650-670", 
4.1 per cent. of this being toluene and 2.7 per cent. xylene. 58. F. B. 


CatTatytic Decompostrion oF PetTroLeuM UNDER THE INFLUENCE OF 
Atumintum Catormpe.—N. D. Zelenskii. Techn.-Wirechafil. Nachr. 
1922, 193-197. 


When heavy petroleum oils such as solar oil are heated at 470-—500° 
in the presence of activated charcoal, a fraction b.p. 35—150° is obtained 
in 38 per cent. yield, which contains both aromatics and unsaturated 
substances. Aluminium chloride between 150° and 250° gives similar 

as well as a small amount of gas. The liquid portion closely 
resembles benzine and can be obtained in 61 per cent. yield by repeated 
cooling to 180°, followed by reheating. The hydrogen content is higher 
than that usually found in cracked substances. Vaseline, machine oil 
and paraffin oil give similar products. 8. F. B. 
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CaTaALYTIC TREATMENT OF CRACKED DIsTILLATES IN THE VAPOUR PHASE.— 


T. T. Gray and M. R. Mandlebaum. Ind. and Eng. Chem. 16, 913. 


The odour, colour and stability of cracked distillates are improved 
when the vapours are passed through heated fuller’s earth or similar 
materials, due to polymerisation of the more unstable constituents. 
Diolefins or similar compounds occurring in quantities of less than 1 per 
cent. are believed to be the cause of the objectionable properties of 
cracked oil, and by the treatment these compounds are removed. Burton 
still distillate treated by this process showed a polymerisation loss of 
0.7 per cent., and the distillate obtained seemed in every respect equal to 
straight ran gasoline. One ton of earth was used to treat 290 barrels of 
distillate. The polymerised product seems to be composed of at least 
two types of compound, one a viscous coloured liquid, another a semi- 
solid tacky mass, and both have high iodine numbers. The liquid com- 
pound is distillable at low-pressure and seems to correspond to high-grade 
lubricating oil. The possibility of vapour phase ey eres as @ 
source of lubricating oils is indicated. R. P. 


Ind. and Eng. Chem. 16, 1004. 


The cracking of heavy oils for gasoline is considered to be the most 
outstanding development in the petroleum industry during the past 
decade. In 1913 America produced 1100 million gallons, equal to 124 per 
cent. of crude refined. Ten years later the volume of gasoline amounted 
to 7500 million gallons, equal to 30 per cent. of the crude oil distilled. 
Much of the increase is due to cracking and the capacity of cracking plant 
in the United States is estimated to be sufficient to produce twice the 
total of all gasoline produced in 1913. In a recent survey of 563 refin- 
eries, 164 were equipped with one or more cracking processes, and while 
201 or 35 per cent. of all refineries were shut down on May 1, 1923, only 
10 per cent. of those fitted with cracking plant were not operating. Under 
present conditions it seems imperative that the highest possible yield of 
gasoline be obtained from the crude oil. There are about 40 cracking 
processes now in use commercially, but many of these are the same in 
principle. One of the most important modifications of the past few 
years has been the change in design of cracking plant in order to keep the 
main body of oil away from the source of heat, and reduce the danger 
which attends the subjection of a highly inflammable liquid to a high 
temperature. This is usually obtained by using tubes in the high tem- 
perature zone, and pumping the oil at a high velocity through these tubes. 
Higher pressure is more general, in order to maintain the liquid phase 
with a consequent saving in fuel and a reduction in loss. Progress in 
the past has been more on physical and engineering lines, and the 
chemical knowledge of cracking remains a field for research. Although 
petroleum refining in the past has been largely physical in character, 
it is rapidly becoming a chemical industry and the part of the industry 
which has changed from physical to chemical is centred round cracking. 
As a result of the active entrance of the chemist into this industry, many 
materials can now be made from the by-products of the cracking plant. 
For some time iso-propyl alcohol has been manufactured commercially, 
and many other materials have been made such as ethylene, propylene, 
secondary butyl, amyl, hexyl, heptyl, octyl alcohol, ethyl ether, ethylene 
chlrohydrin, ethylene glycol, ethylene dybromide, oxalic acid, formalde- 
hyde, and formic acid, acetone, and other materials. Marked progress 
2B° 
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has been made during the last few years in improving old methods and in 
working out new processes. Needless to say, too little is known about the 
chemistry of cracking ; most of the work in cracking has been done in an 
empirical way, with little knowledge of the chemical reactions taking 
place or the composition of the raw material. There is, therefore, a wide 
field for research, but not an easy one, as is evident from the small amount 
of progress which has been made so far, in spite of the fact that much 
endeavour has been concentrated on it, but it is of great scientific interest 
and practical importance, and holds out the possibility of large reward to 
the successful investigator. A few of the problems which await solution 
in the United States at May 1, 1924. R. P. 


Reversiste Catatysis or Unsatunatep Hyprocarsons.—I. N. Zelinsky 
and G. Pavlov. (Ber., 1924, 57 (B), 1066-1070.) 


The dehydrogenation of cyclohexane under the influence of palladianised 
asbestos has been examined between 160° and 320°. At 164° it is per. 
ceptible and the products of the action consist of benzene and cyclo. 
hexane, no cyclohexane remaining unchanged. In the absence of pal- 
ladium, cyclohexane remains unaffected at 200°. Cyclohexadiene behaves 
in a similar manner. At 140°, 1:4 dimethyleyclohexane gives rise to 
xylene and dimethyleyclohexane; 4? i 
yields naphthalene and tetrah 
catalysis appears to be characteristic of cyclic hydrocarbons having a 


CatatytTic HyDROGENATION OF OrGANIC CoMPOUNDS WITH ComMON MeTALs 
AT THE TEMPERATURE OF THE LasoraTOoRY. VI.—INFLUENCE oF 
Oxycrn ow Nicket Catatysts at Erevatep TEMPERATURES. TEM- 
PERATURES OF RepucTION anD Activiry.—C. Kelber. (Ber., 1924, 57, 
136-141.) 


The author has shown that oxygen is not necessary for reduction by 
hydrogen in the presence of nickel. The metal, deposited on a carrier, 
regains its activity more rapidly than the pure metal when placed in 
hydrogen after preliminary inactivation by short contact with oxygen. 
Prolonged contact with oxygen prevents the re-activation of both forms, 
the catalytic activity apparently being completely destroyed by ee 
to oxygen at 60-70°. The catalyst, deposited on a carrier, also reacts 
with water, hydrogen and a deposit of the oxide apparently being formed. 
Pure nickel remains unaffected. The deposited metal exhibits an 
optimum activity when prepared at 350°, but at 100° is inactive ; on the 


other hand, pure nickel is practically inactive when prepared at 450° C 


CaTaLyTIc HyDROGENATION OF OrGaNIC ComPoUNDs Common 
AT THE TEMPERATURE OF THE LaBoraTory. VII.—HYDROGENATION 
wirn Etementrary NICKEL IN THE ABSENCE oF OxyoEen.—C. Kelber. 


(Ber., 1924, §7, 142-143.) 


Nickel, prepared from nickel cyanide, 
and azobenzene in hexane solution, thus establishing the fact that 
oxygen is unnecessary for the success of the operation. ye) aay 
from the carbonate gives similar results, the optimum temperature for 
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TETRALIN : ITs History, MANUFACTURE AND Use As A FUEL For INTERNAL - 


Hyprocenation Catatyst.—W. B. Van Arsdel. U.S.P. 1,497,815 of May 6, 
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the preparation, 300°, being the same in both cases. From this it 
appears that the activity of the two catalysts is similar. Less active 
specimens were prepared at higher temperatures. These results support 
the view that the loss in activity is due to a surface change. _ 8. F. B. 


ComsBustion Enoryes Fuel III., 346. Colonel Sir Frederick Nathan. 


The process of hydrogenating naphthalene on a commercial scale 
was rapidly developed in Germany, on account of the shortage of liquid 
fuel during the war. Tetrahydronaphthalene (Tetralin) was first de- 
scribed by Baeyer. Sabatier and Sanderens employed metallic nickel 
to convert naphthalene vapour and hydrogen at 200° C. into tetralin. 
Professor Schroeter of Berlin found that the technical difficulty in the 
manufacture of tetralin on the commercial scale was the difficulty in 
obtaining pure naphthalene, and several methods have been patented 
for the purpose of purifying the raw substance. Hydrogen must also be 
pure, and is obtained by the Badische Anilin and Soda Fabrik process. 
Hydrogenation takes place in vessels, fitted with agitators, under a 
pressure of about 40 atmospheres at temperatures above 150° C. The 
eae is injected into the mixture of liquid naphthalene and catalyst. 
the reaction is strongly exothermic, heat is applied only to start the 
an and the course of the reaction can be followed by the tem- 
peratures attained. When reduction is complete the tetralin is dis- 
tilled under reduced pressure. Tetralin is a colourless, stable, hydro- 
carbon having the following physical properties :—Specific gravity at 
150° C., ‘975: boiling point, 206° C.; flash point, 79° C.; freezing 
point, “36 ; calorific value, 11,600 calories ; vapour tension at 19° C., 
‘5 m.m.; vapour tension at 60° C., 10°0 m.m. Owing to its high boiling 
point it cannot be used as a motor fuel without mixing with petrol, 
benzol or alcohol. Comprehensive tests show that mixtures of tetralin 
and ordinary petrol start up rapidly from cold, but great difficulty in 
starting is experienced with mixtures containing more than 50 per cent. 
tetralin. Mixtures of petrol and tetralin containing less than 50 per 
cent. tetraline appear to be quite suitable for ordinary four-cylinder 
motor-car engines without special adjustments. Tetralin-petrol mixtures 
are not so good as petrol alone in flexibility of ranning, maximum power 
obtained or thermal efficiency. ‘“ Pinking"’ occurs less with mixtures 
than with petrol alone and decreases as the percentage of tetralin 
increases. There are indications that a higher compression ratio might 
be used with tetralin-petrol mixtures, with probable gain in power and 
efficiency. On a pint per b.h.p. hour basis the 50/50 tetralin-petrol 
mixture was the most economical mixture tested. With a greater 
percentage of tetralin in the mixture fair results are obtained, but the 
engine is much less flexible and power and efficiency decrease considerably. 
Generally, as the proportion of tetralin increases, so also do the faults 
associated with incomplete combustion, due to the low vapour tension of 
tetralin. R. P. 


1924. (Appl. Oct. 11, 1921.) 

Nickel oxide is mixed with a solution of sodium silicate and acidified 
with hydrochloric acid. A silica gel containing nickel hydroxide is thus 
produced which is washed, calcined at 450°, washed again, and reduced 


with hydrogen at 370°. 8. F. B. 
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An ImpRovED METHOD FOR THE PREPARATION AND RE-ACTIVATION op 
METALLIC CATALYSTS USED IN THE HYDROGENATION OF OILS AND Lixe 
Susstances.—Technical Research Works, Ltd., and Ernest Joseph 
Lush. Brit. Pat. No. 221,000, Sept., 1924. 


In the hydrogenation of oils, by passing them through a catalytic 
mass, as described in Pat. No. 203,218, the catalytic material becomes 
inactive. The object of the present invention is to re-activate the 

. catalyst, for example, nickel turnings or powder, in sifu by treatment 
with hypochlorous acid prepared electrolytically or by the action of an 
alkaline solution of hypochlorite, whereby an oxidised surface is formed 
on the metal, which is subsequently washed with water and reduced in 
hydrogen at 250° to 350° C. R. P. 


ANALYSIS AND TESTING. 


Surrace Tension or AND Emutsions. S. §, 
Joshi. Kolloid-Z., 1924, 34, 197-201. 


Surface tension measurements have been made by various methods 
on aqueous emulsions of kerosene and olive and castor oils, and of olive 
oil in sodium oleate solution, in order to test Quincke’s conclusion that 
the surface tension of emulsions is less than that of pure water. It was 
found that, providing all non-emulsified oil is removed, the emulsion 
has the same surface tension as the pure dispersive medium, but the 

of non-emulsified oil, or other immiscible impurities, results 
in the surface tension being lowered. 8S. F. B. 


Sotvusitiry oF GASOLINE (HEXANE AND HEPTANE) IN WATER AT 25°. L. H. 
Milligan. J. Phys. Chem., 1924, 28, 494-497. 


The author describes a method for determining the true solubility 
of sparingly soluble liquids having an appreciable vapour pressure. He 
finds that 100 parts of water at 25° dissolved approximately 0-0014, 


0-0007 and 0-07 volumes of hexane, heptane and benzene respectively. 
8. F. B. 


Vapour Densities or Benzene, TOLUENE, PHENOL AND THE CRESOLS. 
F. Burk. Gas-v. Wasserfach, 1924, 67, 523-524. 


The formula D=0-01605 M.P/T, where M is the molecular weight, 
P the pressure in millimetres of mercury and T the absolute temperature, 
has been used to calculate the values of the vapour densities of benzene, 
toluene, naphthalene and so on. The results over a wide range of tem- 
peratures have been tabulated. They are sufficiently accurate for use 
in chemical plant design. 8. F. B. 


‘Comsustion oF Perroteum Hyprocarsons. C. Maybery. Ind. Eng. 
Chem., 1924, 16, 911. 


The ultimate analysis of oils is generally regarded as a long, tedious 
operation necessitating careful supervision to ensure a high degree of 
accuracy. The author, who has had considerable experience in this 
class of analyses, describes the method and apparatus he employs. The 
oxygen supply, regulated from a 6 litre bottle, passes through two bottles 


Det 


containing 50 per cent. potassium hydroxide solution on either sido of 
which is a mercury seal, and then through a large U tube containing 
sulphuric acid. Two small U tubes containing sulphuric acid follow, 
one of which delivers oxygen just behind the boat, and the other in 
front near the copper oxide, at a rate of 1 bubble in 2 or 3 seconds. 
This arrangement prevents any accident caused by excess of pressure 
or mixing of the acid and potash. It is essential for complete combustion 
to have this dual oxygen supply to the combustion tube, and the author 
uses the highest temperature obtainable with a gas furnace for heating 
the copper oxide. Electric heating was found to be inferior to gas on 
account of the difficulty in regulating the initial stage of combustion. 
Absorption is carried out in two bulbs filled with sulphuric acid and 
80 per cent. potassium hydroxide respectively and by weighing duplicate 
bulbs filled with oxygen and kept in a dessicator filled with that gas, 
much time is saved by carrying the weights forward from day to day 
and by weighing the bulbs filled with oxygen, sweeping out with air is 
unnecessary. 

Two safety tubes, each filled with soda lime and phosphorous pentoxide 
follow the absorption bulbs, and a final aspirator fitted with a siphon 
is used to equalise the back pressure in the bulbs. In order to stand the 
high temperature employed the tube should be of the most inflexible 
Bohemian glass and the copper oxide a mixture of granulated and pow- 
dered forms. 

The use of catalysts has been examined, but are not recommended. 
The method requires less than two hours for operation and has been 
found to be extremely accurate. 8. B. ° 


DereRMINATION oF NapuTHenic Acips. B. Tiitinnikoff. Seifensieder 
Zeitung, 1924, §1, 198-200. 


The naphthenic acids, isolated from the waste lyes obtained when 
the lower and middle fractions from the petroleum distillations are 
refined, form copper salts, soluble in benzine to give a green solution 
when oxidised by alkaline permanganate. Oxidation of the petroleum 
distillates boiling below 200°, containing a large percentage of cyclo- 
pentane hydrocarbons, also give benzine-soluble copper salts. They are 
characterised by giving copper salts, insoluble in benzine, on further 
oxidation by alkaline permanganate and have been designated naph- 
thylenic acids by the author. The relationship of the naphthenic acids 
to the origin of petroleum is also discussed, the results of these experi- 
ments pointing to an organic origin. 8. F. B. 


CataLytic Decomposition or Ernyt ALCOHOL IN THE PRESENCE OF ALUMINA. 
J. E. Goris. Chem. et. Ind., 1924, 11, 449-452. 


When ethyl alcohol is decomposed by alumina, heated at 430-450°, 
besides water and ethylene, hydrogen amounting to, roughly, 4-5 per 
cent. of the ethylene is also produced. This percentage rapidly increases 
with increasing temperature of the catalyst above the limit given. Since 
the volume of ethylene formed is a measure of the amount of alcohol 
present, the method can be used for estimating ethy! alcohol in a mixture 
of this substance with benzene, the latter being unaffected by the catalyst. 
In preparing the catalyst a mixture of equal weights of aluminium 

8. F. B. 
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DeTERMINATION OF VANADIUM BY REDUCTION WITH HyDROGEN 
AND wirn Porasstum PeRMANGANATE. A. W. Hothersall, 
J. Soe. Chem. Ind., 1924, 43, 270. 

The solution is digested with sulphuric acid until fumes are evolved, 
organic matter, if present, being destroyed by the addition of powdered 
potassium permanganate, removing excess of the latter with hydrogen 
peroxide and again evaporating until fumes appear. The cool liquid 
is now treated with hydrogen peroxide drop by drop until the vanadiec 
acid is reduced to vanadyl sulphate then diluted to 300 c.c., heated to 
70° C. and titrated with standard permanganate. 

Iron, copper, molyLdenum, arsenic and uranium do not a but 
chromium gives high results. . B. 


Tue INVESTIGATION OF BENZENE AND TURPENTINE Or. J. Pritzker and 
R. Jungkunz. Chem. Zeit., 1924, 48, 455. 

Ammoniacal nickel cyanurate is used as a means of detecting benzol 
in benzene or turpentine. The reagent prepared by dissolving 5 gms. 
nickel sulphate in 20c.c. water, adding this to a solution of 2-5 gm. 
potassium cyanide in 10 ¢.c. of water and 20 c.c. of concentrated ammo- 
nium hydrate. The mixture is shaken, cooled to 0° C. and filtered, after 
which 50 c.c. acetic acid is added. This reagent gives a precipitate of 
Ni(CN),.NH,C,H, with benzol, but does not react with the higher aroma- 
ties. Pyridine, thiophene and furfuran behave like benzol. The reaction 
can be made quantitative by taking | gm. of benzol or more of a mixture 
and shaking with 80 cc. of the reagent for five minutes. The precipitate 
is filtered, washed with water, alcohol and ether successively, dried over 
sulphuric acid and weighed. Factor for C,H,=0-3793. 8. B. 


Tue Retation BeTween THE Times or Fiow or THe Kiever Rapip Vis- 
COMETER AND THE ENGLER ViscomeTer. Von Helmut W. Klever, R. 
Bilfinger and K. Mauch. Z. angew. Chemie, 1924, 37, 693-695. 


The flow time of pipette in the rapid viscometer has no direct pro- 
portional relationship to the Engler time, this being found to be the 
case both with glass and brass nozzles to the pipette. The time curves 
te calibration for the computation of Engler viscosity 
from the time of flow. The principal irregularities in this proportion 
are found between 6° and 9° of Engler viscosity, and amount to as much 
as 65° Engler. The curves obtained by plotting the Engler number as 
ordinate against the pipette flow time as abscissa are slightly concave. 
Further investigations are being made. H. M. 


Rariw Viscomerzer. H. W. Klever. Z. angew. Chem., 1924, 37, 696-697. 


The apparatus (G.P. 351,027) consists of a water bath containing an 
oil supply vessel (a large test tube) and a measuring pipette. The oil 
supply vessel has a brass cover provided with holes for the introduction 
of a thermometer and the measuring pipette. The bath is provided 
with a thermometer and hand stirrer. The pipette has level marks below 
and above the bulb, and a brass capillary nozzle is cemented to its lower 
end. For estimations at 20° C. and 50° C. the bath is filled with water ; 
for estimations at 100° C., with glycerine. A long rubber tube is attached 
to the upper end of the pipette, and is provided with a pinch cock and 
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DETERMINATION OF THE TEMPERATURE OF MiscipiLity or Liquips. H. 


A Semi-Micro DerermInaTION oF CARBON. 


Catortric Vatur or Liquip G. Morpurgo. Mitt. Staatl. Techn, 
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chloride of caleium tube. ‘The oil vessel contains about 30 ccm. of the oil 
to be tested. When the oil is heated to the desired temperature the 
pipette is several times filled and emptied by means of the rubber tube 
and cock, and then filled to the upper mark with oil and withdrawn from 
the oil vessel, and the time required for the oil to flow out till it reaches 
the bottom mark observed. By very numerous experiments curves 
have been established giving the correct ratio between the readings from 
the pipette and the Engler number, and by the help of these the Engler 
tions. 


Rosset. Ann. Chim. Analyst, 1924 (ii.), 6, 129-134. 


The general theory of the change of miscibility of liquids with tempera- 
ture is summarised. Apparatus is described for determining the critical 
temperatures of solutions of one liquid in another and also of the clouding 
points of mixtures of equal volumes of liquids. 8. F. B. 


M. Polonovski. Bull. Soe- 
Chem., 1924, 35, 414-419. 


The micro determination of carbon by the Pregl method involves the 
use of a special sensitive balance and considerable manipulative skill. 
These disadvantages can be partly overcome by the use of the apparatus 
described in the paper. The procedure is almost identical with that 
generally employed. The combustion of the substance is carried out in a 
stream of oxygen, but a much smaller furnace and combustion tube than 
usual is used. The gases are absorbed by a strong solution of barium 
hydroxide, the resulting barium carbonate collected out of contact from 
the air, washed, dried and weighed. The precipitate is so heavy that 
less than 50 mg. of the substance need be taken to give a precipitate 
that can be weighed on an ordinary balance. A special feature of the 
apparatus is the provision of a test vessel containing barium hydroxide 
solution by means of which the gases can be tested for carbon dioxide 
at the commencement and end of the analysis. 8. B. 


Versuchsamts, 10, 97-99. 


The author finds that the calorific value of liquid fuels can be calculated 
with reasonable accuracy from the expression ; calorific value =(11,200 a 
+10,300 b. +8140 c +2500 s+-10,000 d)/100 q, where a and b are the 
fractions of hydrocarbons, as determined by an Engler distillation boiling 
up to 110° and from 110-310° respectively, d is the distillation residue 
less coke and ash, c is the coke content and s the sulphur content. In 
arriving at this expression the proportion of each constituent is multiplied 
by its average heat of combustion. Thus b is reckoned as a petroleum 
mixture with an average heat of combustion of 10,300 cals. The coke 
content is found by slowly heating 2-3 gms. of the fuel in a covered crucible 
partly filled with freshly calcined alumina to 350-400° and finally to 
incandescence. The value for s is determined by repeated evaporation 
of a sample with fuming nitric acid, neutralisation with concentrated 
aqueous potassium hydroxide solution, calcination of a mixture of the 


ABSTRACTS. || 
XIDE 
rsall, | 
ved, 
ered | 
quid 
adie 
1 to 
but 
B. 
and 
1zol 
ms. 
gm. 
no- 
of 
na- 
ion 
ure 
ate 
ver 
| 


3364 ABSTRACTS. 


product with sufficient magnesium oxide to give a thick paste, and after 
treatment of the aqueous extract with bromine water, estimation of the 
sulphur as barium sulphate. 8. B, 


Moror Sprarrs anp Fvets. 


Bencn Exrertments on Atconor—Hzavy Perrot Mixrurzs. O. W. 
Watson and W. R. Ormandy. Chim. et Ind., May, 1924 (Numéro 
spécial), 276-280. 


The tendency has been during recent years to include heavier fractions 
in petrol. Although these spirits give more calories per gallon than 
lighter fractions they are not so serviceable in internal combustion 
engines. Benzol reduces the tendency to premature explosion, but the 
benzol production is insufficient and the price in many cases prohibitive. 

Ricardo’s experiments have shown that alcohol possesses the power 
to suppress detonation in a greater degree than benzol, and whilst 
coal-tar benzol has a “ toluene-number” of 65, alcohol used in small 
proportions has a “ toluene-number "’ of 130 and in large proportions 160. 


The London General Omnibus Company and the Distillers’ Company 
have made experiments to determine if the addition of a relatively small 
quantity of aleohol would render inferior spirits serviceable or improve 
the spirits used. 

Experiments have been made with a mixture of 100 bls. L.G.O. 
spirit and 100 bls. P.M.S. No. 1 (Power Methylated Spirit No. 1). 


P.M.S. No. 1 consists of aleohol denatured by the addition of 2-5 per 
cent wood spirit, 0-5 per cent. pyridine, 5 per cent. benzol and a trace 
of colouring matter. 

The mixture is lumped at —24°C. At 10°C. the addition of water 
to the extent of 1 per cent. on the alcohol used causes separation. 

The effect of varying quantities of water is shown by means of a 
curve 


Distillation curves are given for L.G.O. spirit, Shell No. 1, and a 
mixture of L.G.O. spirit and 10 per cent. of P.M.S. The addition of 
the alcohol causes a large increase in the proportion volatile below 
90° C. and raises the curve during the whole course of distillation. The 
increased volatility at 90°C. doubtless improves the running of an 
engine. The elevation of the curve is probably due to the formation 
of low boiling mixtures by the alcohol and some of the constituents 
of the hydrocarbon. 

In spite of the low calorific value of the P.M.S. the mixture has a 
calorific value only 2 per cent. lower than that of the spirit from which 
it was made. 

The running experiments were made with a four-cylinder K motor 
engine, bore 100 mm., stroke 140 mm., coupled with a Froude dynamo- 
meter. The temperature of the cooling water entering and leaving 
the jacket was measured and also that of the oil and spirit. A thermo- 
stat was also fitted to the water-jacket. The heat necessary for car- 
buration was supplied by a sleeve. Comparative experiments were 
carried out with P.M.8.-L.G.O. mixture, L.G.O. spirit and Shell No. 1, 
and were carried out at various engine speeds and conditions as to 
spark and charge. Curves showing petrol consumption under the 

- varying conditions are given. 
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CarBpuRANT NaTIONAL In CzEcHOSLOVAKIA: Dywaxtxot. C. Vetrlik. Chim. 


Terra-Ernyt Leap As AN AntI-DETONATOR IN HiGH-CoMPRESSION ENGINES. 
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The results show that with this type of engine and using a variable 
advanced spark 2-3 per cent. more fuel is required when mixture is 
used than when straight petrol is used. With a fixed advanced spark 
the difference is not perceptible. Slightly more power can be obtained 
if fuel economy is not considered. The best results are obtained with a 
very advanced spark and by pre-heating the mixture admitted to 
the engine. It is apparently advantageous to add alcohol to poor 
spirits and difficulties with separation of the liquids were not experienced. 

Three omnibuses were put in regular service with petrol-aleohol 
mixture, and although the experiments are not finished confirm the 
results obtained on the test-bench. T. A. 8. 


et Ind., May, 1924 (Numéro spécial), 281-2. 

Czechoslovakia imports considerable quantities of petrol as the only 
important internal source of petroleum is Gbely, of which the production 
is not more than 10,000 tons per annum. Benzol and alcohol are pro- 
duced in quantity, the coke-ovens producing 10,000 tons per annum 
whilst 1} million hectolitres of alcohol are obtained from potatoes. 
Czechoslovakia has therefore its own “‘carburant national,” dynalkol. 
Initial experiments were made with a mixture of 40 kg. 96-6 per cent. 
alcohol and 60 kg. 90 per cent. benzol. For aviation purposes a little 
lamp oil is added. To-day dynalkol is much used, although opposition 
from petrol competitors and users who had suffered from poor alcohol 
during the war had to be overcome first. Official departments display 
great interest in the new fuel. 


whilst thas fer winter distile as follows 


Volatile at 90°C. 
- 
134°C. 


Benzol (90°) contains 0-1 per cent. paraffins and 0-6 per cent. of CS,. 
The benzol is considered sufficiently refined if when it is treated with 
15 per cent. of 66° Be H,SO,a colour no more intense than that of a 
solution of 2-5 g. of potassium dichromate in 1 litre of 50 per cent. 
H,SO, is produced. 
The alcohol must be 96-6 per cent. a 
does not remunerate the distillers. T.A.8. 


H. Kerr Thomas. Auto, Engr., Oct., 1924, 14 (194), 308 


The author describes engine tests of a mixture of petrol with tetra- 
ethyl lead. The engine, which was designed for use on commercial 
vehicles, could be run with a compression-ratio of 4-33: 1, 5-6:1 or 
6-0:1. With, the lowest ratio ordinary petrol was used, but with the 
two higher ones tetra-ethyl lead was added to the fuel, presumably 
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because ordinary petrol could not be used without detonation. The 
proportion of tetra-ethyl lead added was 8c.c. (0-176 per cent.) per 
gall., as this was found to be the most effective mixture for the com. 
pression-ratio of 55:1. It is stated that the compound showed some 
tendency to decompose in solution, so that it was found necessary to 
add more tetra-ethyl lead as the test proceeded. By means of curves 
and tables the author shows that the higher compression ratios made 
possible by the use of the anti-knock result in increased power output 
and efficiency of the engine. At the conclusion of the tests, however, 
when the engine had been running for a total of 18 hours, violent pre- 
ignition set in, and it was impossible to run longer. On taking the 
engine down the combustion chambers, valves and plugs were found 
' to be heavily coated with a deposit of lead peroxide. In a note following 
the paper Dr. Ormandy gives a brief sketch of the work of Midgley and 
Boyd on anti-knocks, and explains that the above work was done before 
it was known that in practice halogen-containing compounds, such as 
carbon tetrachloride and ethylene dibromide, were used in conjunction 
with tetra-ethy] lead with a view to minimising the undesirable effects. 
Dr. Ormandy points out that the mechanism of the action of these anti- 
knocks is still a mystery, but states that he has determined that the 
spontaneous ignition temperature of paraffins to which tetra-ethyl 
lead has been added is, contrary to expectation, actually lower than 
that of the original hydrocarbons. 8. T. C. 


** Dywatxon,” a New Motor Furew. Peir. Times, Oct., 1924, 12, 300. 


Dynalkol is a motor fuel developed in Czechoslovakia. It is stated 
to consist of a mixture of benzol and alcohol to which about | per cent. 


of naphthaline or 1 per cent. of tetraline or 5 per cent. of ether has 
been added. It is estimated that under existing conditions the quantity 
of dynalkol which could be produced from domestic sources would 
supply half the requirements of motor-fuel in the country. It is stated 
to be cheaper than petroleum spirit and has been employed by Govern- 
ment services for some time. 8. T. C. 


Motor Furt. D. O. White. U.S.P. 1,501,383 of July 15, 1924. (Appl. 
Aug. 28, 1923.) 


The fuel consists of alcohol with a small portion of ammonium 
chloride. &. 


A Devices ror Surriytnc an Internat Comspustion ENGINE WITH A 
CaTatysep Mixture or Water Varour AND HYDROCARBONS WITH 
Ar. C. E. Laurent. E.P. 197,647 of July 1, 1924. (Conv., France 
May 13, 1922.) 


The induction pipe of an internal combustion engine is fitted with 
an enlarged portion containing catalyst in the form of balls or sheets. 
The catalyst is a mixture of a compound of silver, arsenic, mercury 

horus, barium, sulphur, selenium, tellurium boron; carbon in 
the form of graphite, coal or coke and a salt of lead, zinc, tin, antimony 
or alumina, silica, magnesia. Hydrocarbon and steam are passed into 
the catalyser, steam being generated by passing water through a coil 
situated in the exhaust pipe. A carburettor of the ordinary type is 
used for starting the engine. It is claimed that 50-60 per cent. of the 
fuel can be saved with this device. T. A. 8. 


3384 ABSTRACTS. 
IurRo 
L 
8 
t 
t 
a 
. 
Dex’ 
: 
Pa 


Iuerovep Apparatus ror DenypratTinc MIxTURES oF ALCOHOL AND 


DexypDRATING MIxTURES OF ALCOHOL AND Liquip HyprocarBon; APPAR- 


Recovery Gasoune. F. E. Hosmer. U.8.P. 1,510,433 of Sept. 30, 1924, 


Process or Recovertne Gasouine. F. E. Hosmer. 


CenrrirucaL Process or anp Gas. G. M. Turner. U.S.P. 


ABSTRACTS, 


Liquip Hyprocarsons. Ricard, Allenet and Co. E.P. 204,697 of 
Sept. 14, 1923. (Conv., Belg., Sept. 20, 1922.) 


A mixture of hydrocarbon and 95 per cent. alcohol is passed several 
times downwardly through a dehydrating substance (potassium car- 
bonate on pumice stone is suitable), dissolves in the water and falls 
to the bottom of the tower where it is removed and distilled to recover 
any spirit. It is immaterial whether the original mixture of alcohol 
and hydrocarbon was miscible or not. The potassium carbonate is 
recovered by heating to 135-140° C. T. A. 8. 


atus For. Société Ricard, Allenet et Cie. E.P. 204,697 of Sept. 14, 
1923. 

Mixtures of aqueous alcohol and petrol are dehydrated, so as to 
render them mutually soluble, in an apparatus consisting of a series 
of vertical cylinders containing dehydrating materials, such «s car- 
bonate of soda or carbide of calcium mixed with pumice stone or other 
inert porous material. Suitable piping enables the mixture of liquids 
to flow from the bottom of one cylinder to the top of the next, or any 
cylinder of the series may be cut out for recharging with dehydrating 
material. Continuous operation is thus provided. The downward 
directing of flow consists in carrying the completely hydrated and 
liquid dehydrating material to a sump at the base of the cylinders from 
which it is automatically removed for recovery. F. G. P. R. 


(Appl. May 4, 1922.) 


Natural gas is compressed and the condensate separated. The easily 
volatile portions are removed from the condensate, the residue being 
T. A. 8. 


used to scrub the residual gas. 


U.S.P. 1,510,434 of 
Sept. 30, 1924. (Appl. June 6, 1923.) 


Oil, which has been used in scrubbing natural gas, is sprayed down a 
tower, where it is maintained at or near atmospheric pressure and 
under such conditions loses part of its lighter fractions. The oil is now 
sprayed into a tower under a pressure below atmospheric, the gases 
evolved in the first operation being passed up the tower. The resulting 


vapours are condensed and the residual oil is used to scrub new natural 
gas. T. A. 8. 


1,510,353 of Sept. 30,1924. (Appl. May 7, 1920, and January 4, 1921.) 


Natural gas, and oil for absorbing the gasoline from it, are forced 
under pressure into a rotating machine in which centrifugal force causes 
a layer of oil to be held to the walls of the machine whilst the gas 
bubbles through it. Oil and extracted gas are removed from the 
machine, gasoline being recovered from the oil. T. A. 8. 
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Manvuracture oF Liquip Furr. J. Dolphen, Assr. to F. Nostettler. U.S.P, 
1,493,874 of May 13, 1924. (Appl. January 18, 1922.) Cf. EP. 
174,360 and 176,329 of 1922. 


The fuel consists of a crude oil belonging to the aliphatic series and 
boiling between 130°-400°, tar hydrocarbons boiling below 300°, and a 
small quantity of acetone. T. A. 8. 


Sourpirrep Liquip Furr. H. Kranich, Assr. to 8. Sterman and Co. 


The solidified infusible fuel consists of 5 parts alcohol, 1 part pyroxyline, 
1 part acetone, 75 parts of a 5 per cent. solution of ammonium nitrate 
in alcohol, and a smal! proportion of sericose. T. A. 8. 


Lusricatine anp WaAxXEs. 


Mernops or Treatinc Lusricatine Ors. Carl J. von Bibra. Ref. and 
Nat. Gas. Mfr., 1924, 3, 6, 9. 


The types of oil produced and the methods employed for the manu- 
facture of lubricating oils from Californian wax-free crude oils are 
discussed. 

Recent developments in refinery practice include the use of high 
speed centrifuges for reducing the settling time after soda washing 
and the use of finely pulverised adsorptive clays and earths as filtering 
agents. There are two general classes of finely powdered filtering 
materials—(1) natural earths or clays similar to fuller’s earth ; (2) clays 
having little or no filtering value in their natural state which are given 
a high adsorptive power by chemical treatment. The clays are used 
either dry or in the form of a mud. In the former case refining is 
carried out by stirring the oil with a very finely pulverised adsorptive 
material at elevated temperatures in a closed agitator, followed by filter 
pressing. In the latter case the first stage consists in the preparation 
of “ mudded clay” by treating a very finely ground inert clay with 
dilute sulphuric acid. The soluble reaction products are leached out 
with water and the treated clay settles in the form of a mud. Oil 
which has been acid washed and given a water “knock down" is 
thoroughly mixed with the “ mudded clay.” The mixture is then passed 
through a pipe still in which the water is driven off. The mixture is 
now agitated by live steam and then passed through a cooler into a 
filter press. The oil leaving the press is of good colour and will comply 
with government and commercial acidity specifications. The propor- 
tions of “‘ mudded clay" used to oil refined are not stated, but the 
efficiency of this agent is given as 5-5 times that of fuller’s earth. If 
the material is dried and stored in sacks for two to three months its 
efficiency falls to 3-3 of that of the same sample of fuller's earth. 

By appropriate choice of treated and natural highly adsorptive clays 
the selective adsorption of certain impurities is possible. 

R. W. L. C. 


Tursine Lusprication. N. E. Funk. Ind. cnd Eng. Chem., 1924, 16, 
1080. 

Many of the problems of the application of the lubricant to steam 

turbines have been successfully worked out, but the problem of the 
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successful lubricant itself has as yet reached a less 


satisfactory stage. 
Only one type of lubricant can be used. The desirable characters and 
function of the lubricant are discussed at length. Resistance to organic 
acid formation, sludging and emulsification and low viscosity are 
essential characteristics. A survey of 80 large steam turbines showed 
that in the aggregate these units were out of service 2 per cent. of the 


time owing to the necessity of cleaning sludge deposits from the lubri- 
R. W. L. C. 


cating systems. 


petrole Roumain 23, 1672-1679; 24, 615-619. 

The lack of success in formulating a mathematical expression for 
calculating the viscosity of binary liquid mixtures is discussed. This 
is attributed to the fact that the viscosity curve has been assumed to 
be of a linear exponential nature, whereas the true viscosity curve 
plotted against temperature, or concentration, is an equilateral hyperbola 
for ideal mixtures. Deviations from the ideal curve are due to molecular 
association or dissociation causing a “secondary depression of vis- 
cosity.”” The results obtained from a large number of experiments on 
mixtures of mineral oils show that this depression manifests itself by 
a permanent coefficient over the whole range of experiments, and over 
the complete distance between the viscosity limits. It is characteristic 
for each petroleum fraction. Ten formule are given for expressing the 
ideal curve and for determining the coefficient of the secondary - 
sion. It is suggested that this is a criterion for the lubricating value 
of a lubricating oil. Theoretical values calculated on these formule 


are stated to be within 1 per cent. of the experimental values. 
8. F. B. 


. Eleyenth Rept. Fuel 
Tech. Inst. Czech. Polytech. Highschool (Prague), 1922-23, 97. 


Transformer oils, containing pyrogallol, 2z-naphthol or m-cresol in 
the proportion of 0-1 g. per 30 g. oil, were treated with a slow current 
of oxygen at 120—122° for 60 hours in order to examine the effect of these 
phenols in preventing oxidation. The quantities of asphalts and resins, 
determined by the Kissling method, showed that these substances have 
no effect on the oxidation. 8. F. B. 


Hladky. Eleventh Fuel 
Tech. Inst. Czech. Polytech. Highschool (Prague), 1922-23, 98. 
Transformer oils, answering Kissling’s test (less than 0-6 per cent. of 
resins and asphalts formed ‘an a slow steam of oxygen is blown through 
the oil (30 g.) for 60 hours at 120°), are produced by treatment with 
sufficient bleaching powder. The quantity of sulphuric acid used exerts 
a considerable influence in the method of preparation. 8. F. B. 


IMPROVEMENTS IN SETTLING APPARATUS. The Dorr Co. E.P. 211,482 of 


Aug. 7, 1924. 
It has been customary to employ circular tanks for settling operations 
involving the handling of liquids in which solids are present in suspension 
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for the reason that conveyors consisting of arms on a vertical rotating 
shaft can be used for the removal of settled solids from the tank. 
The improvement provides rotary scraping mechanism which is capable 
of functioning in tanks substantially rectangular in section. The scraper 
consists of a sweep with a rigid inner section and an outer section pivoted 
to it to accommodate itself to variations in the radial extent of the 
surface. R. W. L. C. 


Cerestns. Stuart Lawson. Oil Engineering and Finance, 1924, §, 101, 
522-523. 

The author differentiates between ceresins, which occur in natural 
oils, and paraffin waxes, which are found in shale oils and heavy dis. 
tillates. The ceresins are much less soluble in ether-alcohol mixture 
than the paraffin waxes ; they are quickly precipitated, even from the 
warm solution, and come down in an amorphous form. Unlike 
waxes, ceresins become discoloured on keeping. Details are given of 
a method by which both ceresins and asphaltum have been esti- 
mated in thirty dissimilar samples of oils from the Wyoming district, 
in order to ascertain whether they are of common origin. It is also 
shown that the ceresins may be fractionally crystallised from ether- 
alcohol mixture ; it is claimed that at least two individuals (of m.p., 
respectively, 60° C. and 72°C.) ave present, and that the ceresins from 
the thirty different oil samples are identical. W.8S.N. 


DerERMINATION OF THE SETTING or Pararrin Waxes. K. Fricke, 
Chem. Zeit., 1924, 48, (107), 624-625. 

_ The setting time of the paraffins of high melting point cnet d C.) 

is less than that of the paraffins of low melting point (50°-52° C.), and 
a low setting time is very desirable in the candle manufacture. To 
determine the setting time, 100 gms. of wax are melted in a large porcelain 
dish, an immersed thermometer showing a temperature of about nt 65° Cc. 
The melted wax is poured into a small tinned dish and the room tem- 
perature noted, which should be about 20° to 22°C. When the wax 
is almost set, that is, in a period of 45 to 60 min., tests are made with 
@ square plunger loaded with 1 kg. till it only makes a plainly dis- 
tinguishable superficial impression. The period from the pouring out 
of the wax is taken as the setting time. Fairly concordant results are 
obtained in repeated tests. The setting time of high-melting wax 
. (of 54-56° C. m.p.) is 50-60 min.; for middle quality paraffin wax, 
60—70, min. and for ordinary block paraffin (50-52° C. m.p.), 70-80 min. 

H. M. 


Process or Lowerine THE Cotp Test or Lusricatine Orms.—J. W. Weir 


and W. J. Ryan. U.S.P. 1,509,325 of Sept. 23, 1924. (Appl. June 21, 
1920.) 


Lubricating oils containing wax are diluted and a finely divided wax- 
adherent medium is added. The whole is then cooled when the wax 
adheres to the solid matter and is removed by filtration. T. A. 8. 


Mernop or Treatinc Perroteum Om. J. W. Weir. U.S.P. 1,509,326 of 
Sept. 23, 1924. (Appl., June 11, 1924.) 

Discoloured wax-containing oil is treated with a ground decolorising 

agent at a temperature of about 70°. The mixture is then cooled so 
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AppaRATUS For TREATING Orrs. H. T. Maitland, Assr. to Sun Oil Co. 


Iuprovements Retatinc To Treatinc Ors, Waxes anp THE Like To 


APPARATUS For SWEATING OR ORrYSTALLISING PARAFFIN OR OTHER Wax. 


that the wax congeals on the decolorising medium and is removed 
by filtration. T. A. 8. 


U.S.P. 1,505,479 of Aug. 19, 1924. (Appl., April 19, 1921.) 


Acid sludge, obtained in the treatment of mineral oil lubricating 
stock, is placed in a jacketed vessel fitted with a stirring device and 
fixed cross-bars. There is a large free space above the stirrers. Treating 
fluid is admitted at the bottom of the vessel. Light constituents are 


caused to overflow through an outlet in the upper part of the vessel. 
T. A. 8. 


Remove orn Recover Susstances Tuererrom. The Silica Gel Corp., 
Assees. of W. A. Patrick and E. B. Miller. E.P. 195,055 of March 1, 
1923. (Conv., U.S., March 16, 1923.) 

Oils are purified by treatment with absorbent mineral oxide gel, 
such as silica gel, capable of absorbing 10 per cent. of its own weight 
of water at 30° when in equilibrium with water vapour at a partial 
pressure of 22mm. The operation is preferably carried out in apparatus 
in which the oil is treated in a counter-current manner, in stages, with 


unsaturated bodies, less than 0-02 per cent. of sulphur, and 
form gum on exposure to light and air. By treatment of the gel 
with water an oil containing 25 per cent. of unsaturated bodies 
and suitable for use in the flotation process for the recovery of minerals 
can be obtained. After removal of the absorbed bodies the gel is 


activated by treatment with steam. T. A. 8. 


Mernop or Exrractinc Wax From Wax-containtnc HyprocarBons 


J. W. Weir. U.S.P. 1,505,453 of Aug. 19, 1924. (Appl. January 10, 
1923.) 

Wax is separated from hydrocarbon oil in a centrifugal machine in 
which it is thrown to the periphery. Hot hydrocarbon oil is introduced 
near the periphery and melts the wax. The combined wax and hot 

are withdrawn separately from the oil with which the 


hy 
wax was previously mixed. T. A. 8. 


Hugh L. Allan and James Moore. U.S.P. 1,504,923. 


An improved form of sweating stove comprising a number of horizontal 
heating and cooling cells is described. A casing enclosing the spaces 
between these cells provides enclosed intermediate compartments in 
which the wax can be heated or cooled uniformly out of direct contact 
with air. It is claimed that complete temperature control can be 


obtained and the formation of undesirable foliaceous crystals which 
R. W. L. C. 
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Cauirornnta Parents New SHALE Process.—Oil Trade J, 

15, (10), 26 
Robert W. Jenkins, in his process, uses a horizontal, rotary, internally 

fired retort, with the fire in direct contact with the shale. The vapours 
are drawn off through the condensers by a suction pump. The vapour 
line is used for a portion of its length as a feed tube ; the hot vapours 
being drawn over the shale which is fed to the retort by a worm conveyor. 
Oxidation is prevented by limiting the air supply and steam is used in the 
retort. The plant can be operated in large units of 500 tons per day 
throughout; it has low heat loss, low operating temperatures, a low 
maintenance cost. It is a continuous process and control is easy as the 
throughput can be varied by changing the rate of feed. The inventor 
claims that a large unsaturated content in the oil is avoided by the 
process. R. P. 

New Ssare Process Uses Naturat Trqde 
J. 15, (10), 44. C. O. Sprenger. 


M. J. Trumble, the inventor, combines shale retorting and cracking 
in this process. The shale is preheated to about 200° C., in a preheater 
above the retort, by the heat produced in decarbonising the spent shale. 
From the preheater the shale passes down into a retort of vertical type. 
Vapours from the cracking still enter the bottom of the retort, come into 
contact with the preheated shale, losing part of their heat and raising 
the temperature of the shale. Finally, superheated steam is injected 
to complete the process. The products from the retort go to the dephleg- 
mator, where separation of the light and heavy oil is effected. The light 
oil passes to an agitator where pyridine, etc. are removed as acid sludge 
and the oil is redistilled to water-white gasoline. The heavy oil returns 
to the cracking stills which are horizontal tubes. Superheated steam 
about 650° C. is injected into the inner tube and supplies the heat for 
cracking. The loss of heat is made up by returning the steam to the 
superheater. The carbon which accumulates in the cracking tube is 
removed by a revolving spiral device. The hot spent shale from the 
retorts and the hot carbon from the cracking stills pass into a decarboniser, 
which is also the preheater for the raw shale. The superheater is of 
special design, and is placed below the boiler, which is heated by the 
waste gases from the superheater. Steam and oil vapours from the 
retort pass through a steam turbine, which generates electricity for general 
power use. The steam passes from the boiler, at 100 Ibs. pressure, to 
the superheater, then to the cracking stills, back to the superheater, 
then to the retort, then through the turbine, into the dephlegmator and 
finally to the condenser. It is claimed that this Trurable process will 
distil as much carbonaceous material in 30 minutes as an ordinary retort 
can do in eight hours. Shale from Colorado returned a crude oil yield 
of from one to two-and-a-half barrels per ton, with an average of 60 per 
cent. cracked gasoline and tests on sub-bituminous coal of California 
yield an average of 54 gallons per ton, leaving a smokeless fuel of com- 
mercial value. R. P. 


Taume.e PLawt.—V. C. Alderson. Quarterly 
Colorado School of Mines, 1924, 19, No. 3. 

The plant is of experimental size and consists of a combination of retort, 

still and cracking still. so that the operation of producing finished pro- 
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ducts from shale is direct and continuous. Broken shale is fed into a 
hopper where it is preheated to 400°. F. Se 
retort, which is fed direct at a temperature of 1000° F. into # jacket 


final temperature of about 1000° F. by means of an injection of steam 
superheated to 1200° F. The gas, steam and oil vapours pass 


passing 

retorting, distilling and mining operations. No figures are given for 
yield of oil from any shales, or yields of petrol from the crude oil. An 
analysis of petrol is given, and the point mentioned that the percentage 


of saturated h 


U.S. Government Master SreciricaTion ror ASPHALT FOR WATERPROOFING 
anp Damp Proormne.—Circular of the Bureau of Standards 160, 1924, 
9 pages. 

This specification (No. 85), officially adopted on December 29, 1923, 
applies to asphalt intended for use for roofing and waterproofing, as a 
plying cement in the construction of membrane waterproofing, or as a 
damp-proof coating. It is specified that the appearance when freshly 
end not become dull ino week. The 
melting point is to be 140-171° F.; the penetration at 77° F., 25-50; 
the penetration at 32° F., minimum, 10; the penetration at 115° F., 
maximum, 100 ; ductility, minimum, 15 cm. ; volatile matter at 325° F., 
maximum, 1 per cent.; decrease in penetration at 77° F. after heating, 
maximum 40 per cent., "and solubility in carbon bisulphide, not less than 
99 per cent. It shall be packed in steel drums or suitable containers. 
The methods of testing are described, and are for the most part those 
of the A.S.T.M. Standards. The melting point is determined by the ring 
and ball method. H. M. 


=. 


U.8. GovenwMent Master SPEctFIcaTION For CoaL-Tar Prrcu ror Roorine 
—Circular of the Bureau of Standards 157, 1924, 10 pages. 


black, and shall not become dull in a week. The 
m.p. is to be 140—-150° F., the ductility, minimum, 50 cm. ; the specific 
gr., 1.22—1.34 ; the free carbon content, 15-30 per cent. ; the distillation 
test, not more than 12 per cent. by weight below 572° F., and the sp. gr. 
of the distillate not to be less than 1.03 ; the pitch to be put up in steel 
drums, wooden barrels, or suitable containers. Directions are given for 
sampling, and the methods of testing are described. The m.p. is deter- 
mined by the cube in water method of the A.S.T.M. standards. 

H. M. 
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surrounding the hopper and employed as a producer gas plant. On 

entering the retort the temperature of the warm shale is further raised 

by means of hot gases from the cracking stills, and is then brought to a 

plant, and then through fractional condensing columns. The petrol 

fraction is delivered to washers whilst the heavier portions of the oil are 

run to the cracking stills, which are heated by means of steam at 1200° F. 

and waterproofing. It is specified that the appearance when freshly 
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OF Mines—Summary Rerort on Mixes Brancy 
InNvVEsTIGATIONS, 1922 (page 210). Report on the treatment of oil shale 
from New Brunswick by the Ryan Oil Digestion process. A. A, 
Swinnerton. 

The process consists of the “ 
with a body of relatively heavy oil under the influence of heat ” 
“at a temperature insufficiently high to effect substantial siibtistion a 
heavy fractions, but high enough to effectively liquefy heavy hydrocar- 
bons in the said solids.” The paper is a description of the laboratory 
experimental run, giving a summary of the results obtained. The con. 
clusions arrived at are that the claims made for this process were not 
substantiated. W. H. T. 


AnD Retatrxe To Composrrions.—F. E. 
Atherton. E.P. 220,393 of May 22, 1924. 
Stable emulsions containing bitumen are prepared by agitating a 
dilute solution of emulsifying agent with the molten bitumen, and adding 
a stabiliser and a weak flocculating agent. Silicic acid and common salt 
are preferred as stabiliser and flocculating agents. A stable emulsion is 
prepared as follows :—Caustic soda (0.2 pts.) is dissolved in 10 pts. of 
hot water, and 9 pts. of oleic or other fatty acid added with agitation. 
This mixture is slowly added with vigorous agitation to 50 pts. of bitu- 
men or pitch of melting point not higher than 60°C. The mixture is 
kept at 220-230° F., and hot water added to make the charge up to 
100 pts. A fractional percentage of flocculating agent is now added to 
the emulsion and a similar quantity of silicic acid. Too much salt or 
. A. 8. 
Om Suate Exrraction Process.—R. W. Jenkins. U.S.P. 1,500,323 of 
July 8, 1924. (Appl. May 12, 1921.) 

Shale is passed into an inclined retort where it is heated by direct 
IMPROVEMENTS IN OR RELATING TO DESTRUCTIVE DISTILLATION APPARATUS.— 

F,. Lamplough. E.P. 221,009 of June 1, 1923. 


Shale is passed through jacketed horizontal retorts arranged in vertical 
rows. Two or more rows of retorts are used, the retorts of one row 
being staggered with respect to those in the other row. Each retort is 
fitted with a screw conveyor, and shale carried along the upper retort is 
transferred to the one below and similarly through the series, the spent 
shale being discharged at the end of the lowest retort. The retorts are 
set in a furnace setting. Steam is passed into the uppermost jacket and 
passes in turn through all the jackets. On reaching the lowest retort 
the steam has attained a temperature of 300-400° C., and is now brought 
in contact with the shale where it assists in removing the hydrocarbon 
vapours. The use of a steam jacket prevents direct heating of the shale 
with consequent objectionable reactions. T. A, 8. 


IMPROVEMENTS IN Processes oF TREATING CARBONACEOUS MaTERIALS.— 
M.J. Trumble. E.P. 221,052 of July 12, 1923. 

Carbonaceous material such as lignite, wood, waste coal, etc. is placed 
in retorts and treated with steam superheated to 800°C. Oil or a mixture 
of oil and solid material is also passed into the retort, whereby the coke 
residue is rendered harder and more suitable for metallurgical processes. 


PEG 
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as a turbine, before proceeding to dephlegmators where the heavy and 
light oils are removed. The heavy oil is mixed at the base of the de- 

returned 


Suate Rerort.—P. L. Bennett. U.S.P. 1,501,881 of July 15, 1924. (Appl. 
April 12, 1922.) 

The retort consists of an elongated housing containing heating coils. 

A distillation plate extends above the coils. A conveyor band of chain- 


outlets are provided in the top of the housing. 


Saate Retort.—D. H. Francis. U.S.P. 1,503,234 of July 29, 1924. (Appl. 


May 2, 1921.) 

Shale is delivered on to the centre of a heated horizontal hearth and 
caused, by means of a rotating wheel, to pass to the margin of the hearth. 
Means are provided to scrape the spokes of the wheel. T. A. 8. 


Suate DistrtaTion Apraratus.—R. M. Catlin, Assr. to Catlin Shale Pro- 


ducts Co. U.S.P. 1,503,093 of July 29, 1924. (Appl. Aug. 4, 1920.) 
The shale receptacle has a perforated inner lining forming an annular 
space for the escape of gas. The gas can be drawn off and after heating 
passed into the body of the shale whence it escapes radially to the annular 
space. Means are provided for drawing off liquid products. “ 
T.A. 


to the retorts. The lighter fractions are recovered as gasoline and 
uncondensible gas is used in superheating the steam. A plurality of 
retorts enables the process to be carried on continuously. T. A. 8. 
transversely to the plate and slightly above the conveyor. Vapour 
ee T. A. 8. 
| 
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Younexst Or in Lovuistana.—H. W. Bell and M. W. Grimm. 
and Gas J. 23, (21-A), 62. 


New or CroMwELt anp Papoosz.—C. D. Lockwood.—Oil and 
Gas J. 28, (22-A), 20. 


SmackovVer Fretp nas Bic M. Hauser. Oil and Gas J. 
23, (22-A), 59. 


Perrotzeum Propuction tx Ecvapor. TrapE AND Economic Review 
FoR 1923.—Heuador Commerce Rept. Oil Engineering and Finance §, 
606. 


Towkawa, Oxtanoma.—G,. Howell. Oil Engineering and Finance §, 613. 


Tue Perrotevm Inpustry or Perv.—U.S. Commerce Rept. Petr. Times 
12, 776. 


ArcEenTINA Larcest American Propucer.— U.S. Commerce Repte. 
Oil Trade 15, (10), 96. 


Tue Prrrotzum Inpustry or Russia.—W. O. Otis. Trade Information 
Bull, 263. 


Tue or O'Shaughnessy. Petr. Times 12, 801, 
845. 


Inpta Next to Carna AS Market ror O1rt.—-U.S. Commerce Rept. Oil 
and Gas J. 23, (20-A), 196. 


Perrotzum anp Naturat Gas.—D. T. Day. Mineral Ind. 32, 470. Chem. 
Abstr. 18, 3472. 


Tue National Wetts or tw Stovaxkra (1913-1922).—E, 
Schnabel. Petroleum 20, 835. Chem. Abstr. 18, 3472. 


TonKAWA Fretp strtt Source or Mystery.—C. D. Lockwood. Oil and 
Gas J. 28, (23-A), 29. 


Sours Vernon Poot causes Excrrement.—C. D. Lockwood. Oil and 
Gas J. 23, (24-A), 23. 


Grow1ne Importance or Sours America.—M. M. Taylor. Oil and Gas J. 
23, (24-A), 32. 


Cotorapo Maxes New ror Fame as An Ort Propucer.—R. H. 
Richards. Oil Trade 15, (11), 17. 


Tae Om Fretp or Taranakrt Provincn, New Zeatanp.—F. G. Clapp. 
Nat. Petr. News 16, (10), 40. 


Review or Perrotzum Inpustry mx 1923 uv Evrorz, Asia AND AFRICA. 
H. C. Morris. Nat. Petr. News 16, (10), 67. 


Cotorapo’s Witpcattine History rains to Discount Sratn’s Improrr- 
ance.—T. R. Ingram. Nat. Petr. News 16, (11), 39. 
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VENEZUELAN OPERATIONS IN 1923 BROUGHT SEVERAL Important DEVELOP- 
ments.—E. B. Hopkins, C. W. Washburne and H. J. Wasson, Am. 
Inst. Min. and Met. Engrs. Nat. Petr. News 16, (12), 67. 

CroMWELL Poor 1s Semrnore County’s LATEST ImportANT Fietp,—A. F. 
Hinton. Nat. Petr. News 16, (13), 17. 


Fietp Conprrions APPROXIMATE MExiIco on SmAtiER ScCALE.— 
P. Wagner. Nat. Petr. News 16, (14), 77. 


Propvctne anp InpusTry EcuaDOR CONFINED TO 
Coast Arga.—J. H. Sinclair. Nat. Petr. News 16, (15), 99. 

Tux Wortp’s Perroteum Propvuction 1924.—V. R. Garfias. Petr. 
World 21, 512. 

Om. Prospects Poor 1x Evrorr.—H. 8. Fox. Oildom (Daily) 15 
(July 29), 1. 


Wortp’s Perrot Prices.—Amer. Dept. of Commerce. Petr. World 21, 404. 


3. anp Fretp Operations. 

Fixtp Borer peserves Atrention.—H. Pennington. Oil Weekly 
34, (11), 37; (12), 29. 

Hien Pressure Dexr Freups.—A. J, Mason. Oil Weekly 
34, (11), 46. 

Mecwanitcat Conrrot or Pressure Reviewep.—C. 
Sprenger. Oil Trade 15, (9), 30. 

Srimunatine Ort Yreups Or, Wetts.—U.S. Bureau Mines Repts. Investi- 
gations 2612. Petr. Times 12, 608. 

Consistent Work on Water ProsteMs 1n Ex Dorapo KEEPS Fretp Pro- 
pvuctne.—L. E. Smith. Nat. Petr. News 16, (37), 87. 

Devetor Metuop or Cizantnc Arr.—G. Triplett. Oil Weekly 
34, (12), 25. 

History or Pree VALUABLE G. D, Muller. Oil Weekly 
34, (12), 35. 

maxes Economicatty.—W. L. Sloan. Oil Weekly 
34, (12), 59. 

Maxine Or. Wetts Pay at Gooss Creex.—A. R. MeTee. Oil Weekly 94, 
(13), 27. 

SePaRATION oF Heavy Ors From Fine or Sorr Sanps.—M. E. Layne, 
Layne and Bowler Corporation, 900, Santa Fe Avenue, Los Angeles. 

Recorp Trwz Mape 1x BurBank Weti.—D. W. Moore. Oil 
Trade J. 15, (6), 29. 

Lone Srroxe Pumes ror Om Weits.—G, R. Taaffe. Oil Trade J. 15, 
(6), 36. 


Om Leases THE ComMENCEMENT OF W. Gray. OW 
Trade J. 15, (6), 47. 
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Sarery Devices Sovcrt ror Burstinc Brake Francxs.—C. O. Sprenger. 
Ou Trade J. 15, (6), 68. 


Causes Preventives or Castnc Pennington. Oil 
Weekly 34, (8), 28. 


or THe Or. Wett.—E. Timbs. Union Tool Co., Torrance, 


Srupy or aut Facrors Requrrep rx Takine Care or Or WELIs. 
—J. 8. Cornell. Nat. Petr. News 16, (40), 63. 


Features In New Tyre or Derricx.—0Oil and Gas J. 28, (14-A), 


Braprorp Propvuction.—G. Triplett. Oil Weekly 


Tue “Froopinc” or Om Sanps at Braprorp.—L. 8. Panyity. (il 
Weekly 35, (3), 17. 
AIR Ivcrzase Ourrut oF Wetts.—G. Triplett. Oil Weekly 35, 


Derermintnc Core Barret Samptes.—A. C. Rubel. Oil and Gas J. 23, 
> ath an Oil Weekly 36, (1), 55. Petr. Times 12, 731. Oil News 
412, 434. 


Crupe On. Propuction anp THE A. W. Krebs. Oil and 
Gas J. 28, (18-A), 21. 


oF Mernops.—R. T. Baker. Oil and Gas J. 23, 
(19-A), 93. 


Transmission oy Power Taroven Cxans.—C. R. Weiss. 
Petr. Times 12, 752. 


STANDARDISATION OF Fretp Equirment.—C. A. Young. Nat. Petr. News 
16, (42), 66. 


Witt America come To Mintnc ror Om ?—W. A. J. M. van W. von der 
Gracht. Oil and Gas J. 28, (22-A), 25. 


Om Fretp France Recarnep Wark 18 BEING CAREFULLY TREASURED.— 
P. A. Ehrhardt. Oil and Gas J. 23, (22-A), 25. 


Wetts at Santa Fe Srrincs BEING Swaspep.—W. E. Green. Oil 
Weekly 35, (6), 43. 


Cemzentine WeELIs ror Suutrine orr Water.—H. R. Berry. Petr. Times 
12, 809. 


Accipents or Oxtanoma.—H. Fowler. Oil and Gas J. 2, 
(20-A), 220. 


Powzr Braprorp Disrrict.—G. Triplett. Oil Weekly 
» (5), 19. 


KNOWLEDGE or Steet Necessary Fretp.—W. W. Wilson. Oil Weekly 
35, (5), 20. 


Some or Incenvurry on THe Lzase.—A. R. MeTeo. Oil Weekly 
35, (5), 23. 
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Sanp Traps Repuce on Pomp Parts.—H. Pennington. Oil Weekly 
85, (5), 24. 

Us1quz oF Mrntneo Ort Texas Gatntne Interest or OPERATORS, 
—L. E. Smith. Nat. Petr. News 16, (44), 33. 

Fiurp Recovery rrom Or anp Gas Weits.—S. C. Herold. Oil and Gas J. 
23, (23-A), 21. 

AGREEMENT ON STANDARDISATION Is Wow Awartinec APpPLicaTion.—L. M. 
Fanning. Oil and Gas J. 28, (24-A), 62, 

Ou Fretp Sranparpisation Worx sic InstiruTe AccOMPLISHMENT.— 
V. B. Guthrie. Nat. Petr. News 16, (45), 31. 

New Mrruop or Propvuctne Or 1s Given Frest Tust Jacksporo Frenp. 
—L. E. Smith. Nat. Petr. News 16, (45), 63. 

A New Mernop or Pumrrnc Om, Wetts now Usup in Souts-xzast Onto. 
—J. O. Lewis. Nat. Petr. News 16, (8), 53. 

Compressep Arr Gives Satisracrory Resutts CLEANING OUT WELLS. 
—J. O. Lewis. Nat. Petr. News 16, (9), 61. 

Aw Estimate or THe Errecr or Vacuum on THE Propuction or 
A. B. Morris. Nat. Petr. News 16, (9), 91. 

Ou. Compantes Savine By Carryine own Risxs.—J. C. 
Chatfield. Nat. Petr. News 16, (12), 21. 


Lone Srroxn, Stow Motion Pumps USED SUCCESSFULLY In OKLAHOMA.— 
A. F. Hinton. Nat. Petr. News 16, (12), 91. 


Sarery Work or Or Inpustry SPREADING ON Pacific anp 1x Mip-Cont!- 
nwent.—P. Wagner. Nat. Petr. News 16, (17), 53. 

Destentnc or Om. Equiement wire Sarery Timbs. 
Nat. Petr. News 16, (17), 61. 

Oxnanoma’s Dezrest Estasiisnes Szverat Dritiinc Recorps.— 
C. I. O'Neill. Nat. Petr. News 16, (17), 83. 

Estmatine Unpercrounp On. Reserves.—W. W. Cutler. U.S. Bureau 
Mines Bull. 228. Petr. Times 12, 851. 

Errect or Back Pressure on Wetts Brock Fietp.—J. M. Lovejoy. 
Trans. Am. Inst. Min. and Met. Eng. No. 1292-P. 


Mecuantcat Conrrot or Om Wetts Frowine unpser Hicu Pressurz.— 
A. J. Mason. Monthly Chapter Ninth Annual Report, State Oil and Gas 
Supervisor, Calif. State Mining Bureau (April), 5. 

MeEcHANICAL TRANSMISSION OF PowER THROUGH CHAINS ConsTANT PROBLEM 
or Or. Ixpustry.—C. R. Weiss. Calif. Oil World 17 (Aug. 21), 2. 

DETERMINING THE ConsTANTS OF O1L-PRODUCTION CuRvES.—H. M. Roeser. 
Trans. Am. Inst. Min. and Met. Eng. No. 1347-P. 

Sturpy Bass makes Pump Power Erricrent.—A. R. McTee. Oil Weekly 
35, (3), 43. 

Gas Garntna Favour arounp Braprorp.—G. Triplett. Oil 
Weekly 35, (3), 49. 
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Scremn anp Metuop or Maxine Samz.—M. E. Layne. U.S. Pat, 
1,500,828. Nat. Petr. News 16, (26), 90. 


APPARATUS FOR AND Metuop or Casines.—E. VY, 
Crowell. U.S. Pat. 1,502,179. Nat. Petr. News 16, (36), 91. 


Mernop or Aanp Apparatus For Removal or Fivurps rrom WeEtis.— 
I. L. Dunn. U.S. Pat. 1,499,509. Nat. Petr. News 16, (36), 91. 


4. Pree Loves, Transport anp STORAGE. 


Tue New Importance or Evaroration.—C. P. Buck. Oil Trade J. 15, 
(9), 34. Chem. Abstr. 18, 3473. 


Resutts or Tests or Evaporation Loss rrom Fretp Srorace Tanxs. 
—H. T. Morley. Min. and Met. (Aug.). Nat. Petr. News 16, (34), 53. 
Chem. Abstr. 18, 3472. 


InpustTrRy HAS ITs Own TRANsPORTATION.—R. T. Baker. Oil and Gas J. 
23, (19-A), 244. 


How To THe Contents or Horizontat Srorace Tanxs.—J. B. 
Reynolds and 8. Cottrell. Chem. and Met. Eng. 31, 665. 


Free Prevention 1x Or Prorerties.—F. A. Epps. Oil and Gas J. 23, 
(21-A), 32. Nat. Petr. News 16, (41), 32. 


Dancer or Ienrmon or Liquips (VaRNisH SoLvEnts) 
THROUGH Excrration.—D. Holde. Farben Zeit. 49, 1891. 
J. Soc. Chem. Ind. 43, B898. 


Who's Wao Line Transportation.—C. E. Bowles. Oil and Gas J. 
28, (22-A), 28. 


THWARTING THE UnsEEN Tuer (PeTRoLEUM Evaroration).—J. H. Wiggins. 
Petr. Age 14, (4), 16. Chem. Abstr. 18, 3472. 


Or. Freres spy Ustnc Liguip Carson Dioxipe.—W. H. 
Freygang. Oil and Gas J. 28, (12-A), 86. Chem. Abstr. 18, 3473. 


Wauo’s Wuo tw Tank Cars anp Tankers.—C. E. Bowles. Oil and Gas J. 
23, (23-A), 28. 


Etecrric Wetprnec or Larose Strorace Tanxs.—H. C. Price. Trans. Am. 
Inst. Min. and Met. Eng. No. 1345-P. 


PATENT. - 


Om Srorace Tanxs.—C. A. Stanley. U.S. Pat. 1,502,924. Chem. Abstr. 
18, 2960. 


5. Rerinery 


Tue Evecrricat Process ror THE DenyDRATION OF CrupE O11 
—A. J. Houston. Petr. World 21, 424. 
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CaratyTic or Crackep In THE. Vapour 
—T. T. Gray and M. R. Mandelbaum. Ind. and Eng. Chem. 16, 913. 
Petr. Times 12, 524. J. Soc. Chem. Ind. 43, B857. Chem. Absir. 18, 
3473. 

Taz Propvction or Naturat Gasorine.—E. H. Leslie. Oil News 
(U.S.A.) 12, (7), 13. Chem. Abstr. 18, 2956. 


Crupe Om unper Repucep Pressure.—G. Triplett. Ref. 
and Nat, Gas. Mfr. 3, (7), 11. Chem. Abstr. 18, 2957. 


CativoRNIA DevVELOPMENT IN THE PREPARATION AND oF ADSORPTIVE 
Ciays in Rerininc.—C. J. von Bibra. R. and Nat. Gas. Mfr. 3, 
(7), 15. Petr. World 21, 359. Chem. Abstr. 18, 2958. 


Recent Proocress Insecticipes anp Funcicipes.—C. C. McDonnell, 
Ind. and Eng. Chem. 16, 1007. 


Suica Get.—J. H. Frylender. Rev. des Prods. Chim. (Sept. 30). Chem. 
Trade J. 75, 453. 


New Vacuum Rezrintnc Process Maxes Narrow Cur Lus Ons.—P. 
Truesdell. Nat. Petr. News 16 (37), 64. 


Tests on THE Use or Soprum CARBONATE INSTEAD OF SopriumM HypRoxipE 
FOR THE PuRIFICATION OF Krrosenz.—V. Gurvitch. Azerbraidj. Neft. 


Choz. 111, 90. Chim. et Ind. 12, 71. Chem. Abstr. 18, 3111. 


WISSENSCHAFTLICHE GRUNDLAGEN DER Gur- 
witsch. J. Springer, Berlin. 

Bauxite as A Purtryinc AGENT ror Perroteum Propvucts. 
—A. Guiselin. Chim. et Ind. 12, 423. 


Separation oF Wax From Wax D. Wyant. Nat. Petr. 
News 16, (40), 73. Oil and Gas J. 23, (19-A), 224. 


Mersops or Manuracturtne Lusricants.—R. T. Baker. Oil and Gas J. 
28, (18-A), 108. 

Tue Rerintnc anD Recovery oF Perroteum Propvers wits SILIca 
Gzt.—E. B. Miller. Trans. Am. Inst. Chem. Ind. 15, 1., 241. Chem. 
Abstr., 18, 3268. 


Meruops or CLEANING PressugE Tuse pescrrpep sy Exuorr 
Orriciat.—F. H. Penberthy. Ref. and Nat. Gas. Mfr. 3, (10), 44. 


Propuctine Wax anp Larp sy Mecuanicat Reraiceration.—H. J. 
MactntirrE. Chem. and Met. Eng. 31, 699. 


Nearty Perrecrt Propucep at Ricarrecp PLant.— 
C. O. Sprenger. Oil Trade J. 15, (10), 56. 


FPractionat DrstrLLaTION FOR THE SEPARATION OF THE CONSTITUENTS OF 
Prerroteum.—W. A. Peters. Ind. and Eng. Chem. 16, 1126. . 


Sica Get as AN ADSORPTION AGENT, PARTICULARLY IN THE REFINING OF 
Prerrotzum.—R. Koetschau. Chem. Zeit. 48, 497, 518. Petr. Times 
12, 268. Chem. and Met. Eng. 31, 356. Chem. Abstr. 18, 3440. Ind. 
and Eng. Chem.'16, 1090. 
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Errrctent Sarery OrcanisatTion Pran.—W. W. Winslow. Oil and Gas J, 
23, (23-A), 84 


Accipent Prevention spy New Jersey Stanparp Expert.— 
E. C. Timm. Oil and Gas J. 28, (23-A), 84 


VoLumMEs AND TEMPERATURES IX REFINING OPERATIONS.— 
H. 8. Bell. Nat. Petr. News 16, (8), 71. 


Tue Inperenpent Rermver: His Past, Present anp Forure.—H. G. 
James. Nat. Petr. News 16, (11), 43. 


Heat Losses AnD INSULATION-STILLS AND SxEtTines.—H. §, 
Bell. Nat. Petr. News 16, (13), 62. 


Curtiye Down Loss sy Prorer Steam Line Insutation.—H. §. 
Bell. Nat. Petr. News 16, (14), 93. 


ApsorpTion as Appirep To Rerintnc or Perroteum Propucts.—H. L, 
Kauffman. Nat. Petr. News 16, (15), 55; (16), 133. 


Naturat Gasourne: Irs Piace THE Straicut Run Rerinery.—wW. K, 
Holmes. Convention of the Assn. of Natural Gasoline Mfrs. Nat. 
Petr. News 16, (17), 64. 


PATENTS. 


Mernop or Maxine a Hyprocarson Om.—T. L. Kerr and K. Kelley. 
U.S. Pat. 1,503,792. Ref. and Nat. Gas. Mfr. 3, (9), 36. Chem. Abstr. 
18, 2960. 


Process ror Purtrryinc Hyprocarson Orms.—F. W. Manning, Assgr. to 
Manning oy Equipment Corp. U.S. Pat. 1,504,772. Ref. and 
Nat. Gas. Mfr. 3, (9), 36. Chem. and Met. Eng. $1, 432. J. Soc. Chem. 
Ind. 43, B821. Chem. and Met. Eng. 31, 432. Nat. Petr. News 16, 
(42), 112. 


ApPpaRaTus For TrEeatinc Ors.—-H. T. Maitland, assgr. to Sun Oil Oo. 
U.S. Pat. 1,505,479. Ref. and Nat. Gas. Mfr. 3, (9), 36. J. Soc. Chem. 
Ind. 43, B822. 


Breakine Om Emutstons.—C. V. Zoul. U.S. Pat. 1,501,877. J. Soc. 
Chem. Ind. 43, B779. Chem. Abstr. 18, 2960. Nat. Petr. News 16, 
(36), 90. J. Soc. Chem. Ind. 43, B779. 


Treatinc Or Sanp.—W. McArthur. U.S. Pat. 1,502,261. Chem. Abstr. 
18, 2960. J. Soc. Chem. Ind. 43, B821. 


Metnop ror Seraratinc Mixtures or Liquips.—E. I. Dyer and A. R. 
Heise. Reissue U.S. Pat. No. 15,871. Nat. Petr. News 16, (36), 90. 


anp Droporistne Isorropyit Atconot.—M. D. Mann, Asgsr. 
to 8S. B. Hunt. U.S. Pat. 1,502,149. J. Soc. Chem. Ind. 43, B890. 


Isorroryt Atconorn.—H. E. Buc. U.S. Pat. 1,498,229. Chem. Abstr. 18, 
3194. J. Soc. Chem. Ind. 43, B732. 


SEPARATIONS oF Wax Yrom Om 
Srock or Marertats.—J. W. Weir. Pat. 1,505,453. 
Chem. Abstr. 18, 3270. 
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Removine Cottorpat rrom Crupy Prrroteum.—R. N. Donaldson 
and R. McCollum, assgd. to Standard Oil Co. U.S. Pat. 1,506,115. 
Chem. Abstr. 18, 3270. Nat. Petr. News 16, (42), 113. J. Soc. Chem. 
Ind. 48, B899. 

Mernop or Bieacuine Perrotzum Propvucts Ciray.—C. W. Stratford. 
U.S. Pat. 1,508,625. J. Soc. Chem. Ind. 43, B900. Ref. and Nat. Gas. 
Mfr. 8, (10), 39 

Process oF Treatinc Licut Hyprocarson Distitiates.—F. H. Smith 
and G. J. Ziser, Assgrs.to Standard Oil Co. U.S. Pat. 1,507,692. Py. 
and Nat. Gas. Mfr. 3, (10), 39. Chem. Abstr. 18, 3475. 


Process ror Lowzrinc tHe Cotp Txst or Lusaicatinc Ons.—J. W. 
Weir and W. J. Ryan. U.S. Pat. 1,509,325. Ref. and Nat. Gas. Mfr. 3, 
(10), 39 

Process oF Treatinc Minzerat Lusricatinc Ons contamina Wax.— 
J. W. Weir. U.S. Pat. 1,509,326. Ref. and Nat. Gas. Mfr. 3, (10), 39. 


or Rerintnc Hyprocarsons.—V. L. Oil Processes Co.,O. D. Lucas 
and E. L. Lomax. Brit. Pat. 223,066. Chem. Abstr. 18, 503. 


ALKYL AND Aryt Leap Compounps.—General Motors Research Corpn. 
Brit. Pat. 216,083. Chem. Abstr. 18, 3386. 


Preventinc Emutsirication or Water with Minerat O1s, ¥tTc.— 
Sharples Specialty Co. Brit. Pat. 215,929. Chem. Abstr. 18, 3475. 


DistrntinG Marertats Contact Porovs Susstances.—B. Galls- 
worthy, Assgd. to The Texas Co. U.S. Pat. 1,477,642. Nat. Petr. News 
16, (4), 77. 

Puntryinc Hyprocarsons.—T. T. Gray. Brit. Pat. 222,481. Chem. Age 
1l, 560. 


6. Narurat Gas. 


Carson Brack From Gas rw 1923.—U.8. Geol. Surv. Chem. and Met. Eng. 
81, 467. Oil Paint and Drug Repr. 106, (11), 29 

Narvrat Gas or Atserta.—Rept. of Scient. Industrial Research Council 
of Alberta. Oil News 16, 376. 

Cuarcoat SHows Goop Yustp.—R. C. Alden. Ref. and Nat. Gas. 
Mfr. 3, (9), 13. 

anp Ligurp Impverrms Natrurat Gas AND MEANS FOR THEIR 
Removat.—Natural Gas Committee of the Pacific Coast Gas Assocn. 
Natural Gas §, (5), 22. Chem. Abstr. 18, 2954. 

Urmasation or Naturat Gas in 1922.—H. J. Struth. Natural Gas 5, 
(2), 32. Chem. Abstr. 18, 2954. . 
Narurat Gas 1x Atperta.—R. T. Elworthy. Canada Dept. Mines. Mines 
Branch Rept. Nat. Petr. News 16, (38), 52. 

Now-InrLAMMABLE Gas Ruws Steam Enorne.—H. H. King. Oil Weekly 
35, (3), 21. 
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Canapa 1s Seconp Naturat Gas,—R. T. Elworthy. Oil and Gas 
23, (16.A), 62. 


Devetorment or Natrurat O. Willson. Oi and Gas J. 
23, (19-A), 240. 


Tue Rare Gases or Naturat Gas.—C. Moureu. Comptes rend. 178, 1945, 
Chem. Abstr. 18, 3129. 


Furure Fretp ror Gas Inpustry.—C. E. Kern. Oil and Gas J. 
28, (21-A), 24. 


Carson Biack PRopucED From Naturat Gas.—G. B. Richardson. 
Geol. Surv. Oil and Gas J. 23, (22-A), 62. 


Carson Brack Ovurreut 104 Per cent.—U.S. Geol. Surv. (il 
Trade J. 15, (10), 40. 


Decomposition oF Metuane.—R. C. Cantelo. J. Phys. Chem. 
28, 1036. J. Soc. Chem. Ind, 43, B931. 


Narurat Gasoume Cotourn Arrectrep By Compressor LusRICcATION.— 
O. Peters. Nat. Petr. News 16, (32), 27. Ref. and Nat. Gas. Mfr. 3, 
(8), 17. Chem. Abstr. 18, 3473. 


Cuarcoat AssorpTion Process.—R. T. Baker. Oil and Gas J. 23, (12-A), 
108. Chem. Abstr. 18, 3474. 


PATENTS. 


ApPpaRATUs FoR SEPARATING CoNnsTITUENTS oF GasEous MIXTURES By 
ADSORPTION UNDER Pressurp.—O. L. Barnebey. U.S. Pat. 1,502,897. 
Chem. Abstr. 18, 2826. 
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Perroteum 1x Japan. A. T. Coumbe. Peir. Times, October 25, 1924. 


ABSTRACTS. 


Genera. 
Perrotzum E. Longobardi. Anales asoc. quim. 
Argentina, 1924, 11, 365-368. 

The crude oil is black in colour and has an odour like gasoline. The 
physical constants are: density at 15° 0-960 ; flash point 41°; viscosity 
at 50° (Engler) 350-6 ; and calorific value (by the r bomb) 10,719. 
Analysis showed a water content of 4-90 per cent. and sulphur content 
of 0-53 per cent. The distillation test gave: gasoline boiling below 
175°, 3-40, kerosene below 300°, 12-00, lubricating oils below 360°, 17-00, 


and residue (asphalt) 62-7 per cent. The initial boiling point was 75°. 
8. F. B. 


Petroleum deposits have been worked in Japan for several hundred 
years. The first well drilled by cable-tool was brought in at Amaze 
(west coast of Honshu) in 1892, the yield being 69,000 barrels. Pro- 
duction increased steadily after this, and in 1914, when the rotary system 
was introduced, deeper sands were reached and production increased 
until a peak of 2,963,000 barrels was reached. Production has since 
declined for a variety of reasons. 

The major portion of the production is obtained from petroliferous 
areas (1) along the along the West Coast of Honshu, (2) in the Niigata 
district of Echiga Province, (3) in the Akita district of Ugo Province. 
The balance of production comes from the Nagoono district of Shinano 
Province, the Shiznoka district of Yotomi Province, Zego Island and 


Formosa. 

The Niigata district produces from the Upper Tertiary, and contains 
four main fields :—Niitsu, Nishiyama, Higashiyama and Kubiki. 

The oil from the Niiteu area is of mixed base type, brown in colour, 
and has a specific gravity of 0.933. The refined products include solar, 
lubricating and fuel oils, together with a small amount of kerosene. 

Nishiyama crude oil is a paraffin base oil, specific gravity -845, and 
yields a high percentage of light products. 

Higashiyama oil has a specific gravity of from 0-840 to 875 and is 
similar to the crude from Nishiyama. 

The Kubiki field produces a reddish brown oil of 0-823 specific gravity. 

The oil-bearing strata of the Akita field are of Pliocene and Miocene 
age. Wells are frequently brought in as gushers, but production falls 
off rapidly owing to decreased gas pressure. The crude is asphaltic in 
2E° 
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Grosyy Fouwrarx, New Location. Russ. Oil Bull., p. 16, August 15, 1924, 
Two fountains in the New Grosny district opened up a wide perspec. 
tive for the future of Grosny. In 1923 steps were taken so that a five 
years’ drilling programme could be fully assured in 1924. For this 
purpose several wells were drilled to the XI and XII horizons, and the 
latest fountains are the result of this work. 

Well No. 3/33 was begun on October 30, 1923, with the rotary system, 
and drilling proceeded normally. At 275-284 sag. an attempt to shut 
off water above the XI oil-bearing horizon was not successful. Water was 
finally shut off above the XII horizon at 309 sag. 4 ft. 1 in. with sludge, 
this also being forced up behind the casings thus isolating all the 
strata from each other. The XIII horizon entered upon at 318 sag. 
4 in. and drilled to 325 sag. 1 ft. consisted of marl and clay. The 6 in. 
casing was then taken to 327 sag. 6 ft. and a fountain struck on June 24. 
With a partially closed valve, with a pressure of 12 Ib., the daily yield 
of gas 8.G.0°9. 

A comparison of No. 3/33 with other fountains of this horizon show 
certain differences, those on the upper plots giving a smaller pressure, 
less gas, but a several times greater quantity of oil, which is explained 
by the character of the horizons in various parts of the district. 

The fact of Well No. 3/33 giving less oil than other fountains on this 
horizon leads to the conclusion of a higher productivity on the whole 
Adwisky field. 

If Well No. 3/33 shows a good outleok Well No. 1/33 still further 


+ 


4. 

output of 121,000 poods, with 
partially closed valve, at a pressure of 30 Ib. with 1,170,000 cu. ft 
gas 8.G.I-0. It is believed that Well No. 1/33 has not reached the XIII 
horizon, as comparison of well sections shows that Well No. 1/33 gives, 
for each pood of oil, 9-65 cu. ft. of gas ; Well No. 3/33 to 1 pood of oil, 
43-3 cu. ft. of gas. Comparing these with Well No. 2/49, which also 
exploits the XIII horizon, and gives for each pood of oil approximately 
20 cu. ft. gas, and Well No. 3/56, exploiting XI horizon, giving 1 pood 
of oil to 8-10 cu. ft. gas, it will be seen that the amount of gas in No. 3/56 
is equal to that in No. 1/33, and it is possible to conclude that Well 
No. 1/33 has not reached XIII horizon but is producing from XI and 
XI, while in Well No. 3/33, located lower down the dip, there is for 
each pood of oil 44 times more gas than in XI and XII horizons. 


paraffin oil was struck giving 


character, dark brown in colour and averages -917 specific gravity, 
The remaining fields are of lesser importance, none of them producing 
more than 20,000 barrels per year. 
Japan's domestic supply of oil depends rather on the extension of 
modern drilling practice in existing fields than on the search for larger 
and more productive areas. W. H. T. 
a 
: al 
P 
Nos. I and II, accompanie ™ 
- pressure, and as it was feared re 
wells, it was decided to dee; 8: 
shut off at 263 sag., and onl li 
drilled into from 268-272 sag 
: Trial baling for twenty-tw 
li 
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Thanks to these new wells the production on the new area has increased 
100 per cent.—from 124,000 to 245,000 poods daily, and for the whole 
Grosny district by 30 per cent. 
The last two fountains show that many more may be expected in the 
of 


Prretines From Baxvu anp Groswy. Engineer A. Teseitlin. Russ. Oil- 


Bull., p. 4, September 1, 1924. ; 
Emphasizing the necessity of opening up an outlet to the Black Sea 
for the products of oil, especially for Baku a life necessity, and without 
which the Baku petroleum industry will die out, the author arrives 
at the possibility of constructing, at one and the same time, two pipes 
lines—Baky Batoum and Grosny Novorossisk (Tuapso). The cost of 
both these pipelines will be slightly higher than the variations which have 


line and the 8 in. Gresny Black Sea line. The proposal consists of relay- 
ing the existing 8 in. pipeline, Baku Batoum, with 12 in. line pipe and 
in. line. This take 100,000,000 poods per 


suppressed. ) 

The benefits of this variation are as follows :— 

1, Eleven power stations with installation of more than 6000 h.-p., 
@ reservoir capacity of 8,000,000 poods and 800 versts of 8 in. line pipe 
could be used for the Grosny-Novorossisk or Grosny-Tuapse line. 

2. the pumping to the 12 in. line could be done gradually 


Transferring 


roubles for both—by taking advantage of the power installation of the 
line pipe, costing about 18,000,000 roubles. 
Wane boilers or reservoirs are not needed. 


5. With yp Ramee necessity for increased pumping capability, such 
could easily be enhanced to 170,000,000 poods in the first direction 
(four additional stations) and to 75,000,000 poods in the second (10-12 
additional stations). T. W. 


Baxu Om Ixpusray. L. N. Strieshjov, Director of the Baku Petroleum 


Industry on the Azneft. Russ. Oil Bull., p. 2, September 1, 1924. 
The Baku Oil industry during the past four years has been gradually 
recovering, but the recovery is still incomplete. Production has increased _ 
to 23,000,000 poods per month, approximately 60 per cent. of pre-war, 
Two thousand wells of those exploited before the war are still idle. 
Drilling accomplished was, in July, 3292 sagéres ; June, 4326 sag. This 
also is a little more than half pre-war rates. A large amount of renewal 
work is still in front and much labour will be rieeded in the struggle with 
the flooding of the oil horizons. Some progress on this point has been 
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year and only five stations would be needed: Baku, Sageiri, Kiuriuk- _ 
Tchai, Salogli and Mskret, with Batoum receiving. Eleven stations 
would be abolished. (Two of these, Gori and Evlach, as lowering the 
efficiency of the pipeline and decreasing its normal work, are to be 
pipeline for not more than 50,000,000 poods could be effected at a mini- 

: mum cost—at a rough estimate not more than 25,000,000-—30.000,000 
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noted in Baku, but the balance of renovation will have to be carried out 
by other methods, such as adopting the American system of production, 

One of the chief problems for the rational development consists of the 
transferring baling wells to pumping. *In April 30 pumps were in use; 
this has now reached 90, a progress for the summer which cannot be con. 
sidered especially quick. The cause of the delay is the non-delivery from 
America of pumps, rods, pipes and other equipment. The pumps, exist. 
ing and being installed in Baku are of local manufacture of the old pattern 
and are not satisfactory. Motors are not sufficient in number, and in 
many cases those installed are much too large. 

Another important problem is reviewing the construction of the wells 
with a view to decrease the diameter ; augmenting the rapidity of drilling 
and lessening of costa are also being worked out. New wells of such 
larye diameter as formerly are not now projected, and it is believed that 
@ substantial progress will be made in the near future. 

A third problem—supplanting rod-drilling with rotary and cable—is 
now being realised. Rotary drilling, which during the past winter 
amounted to very little, is now in order, and there are occasions of very 
quick drilling, but the present rate is very small—about 22 sag. per 
month per rig. In Baku, on the Bibi-Eibat field a cable drill, com- 
menced in March, is now only 190 sag. deep, which is not a great speed. 
The starting casing 28 in. was too large a diameter and should have 
been 20 in. Cable drilling in Bibi-Eibat has successfully passed through 
strata, formerly considered difficult. 

A fourth problem is the evaporation of light fractions in the crude oil, 
and this has reached a high measure on the oilfields. It is calculated 
that the average loss is not less than 3 per cent. benzine of the gross pro- 
duction of the petroleum. With a gross production of 300,000,000 
poods this loss equals approximately 10,000,000 poods, amounting to 
about 15,000,000 roubles per year, which could be saved if the whcle 
course of the oil from well to refinery could be hermetically sealed. With 
this view 400 wells are to be equipped in the coming year. 

The next question concerns natural gas. The position in Baku in 
March and April was that there was little gas, this fact being explained 
by the small amount of drilling. Gas is pre-eminent in new-drilled 
wells, and while for the past seven years very little drilling took place, 
it follows that there were few wells abundant in gas. Drilling is now 
augmented, being 37,000 sag. for the current year, with 40,000 sag. for 
the next year; and among these new wells there may be some with a 
iarge quantity of gas, and it only needs some method of capping a vigorous 
gas fountain. In general, the utilisation of gas in Baku is a serious 
question, and in the next year the erection of two gasoline works to pro- 
duce benzine are projected. 

Thanks to its benzine, Grosny has become a profitable undertaking 
and Azneft must proceed along the same lines. Overcoming the evapora- 
tion problem and distilling light benzene from gas, Baku would increase 
its benzine products many times as compared with its present figure. 
T. W. 


Emsa. Russ. Oil Bull., p. 5, September 1, 1924. 


The administration of the Emba oilfield, hitherto centred in Guriev 
has now been transferred to Dossor-Guriev, remaining the forwarding 
point for all goods coming from Astrakhan. The production of oil for 
the current year is 95 per cent. of 
thn af 8-1 million poods. This deficiency is owing 
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Bret Exsat Bay. D. Damperov. Petr. and Oil Shale Ind., VII, 137, 1924. 


Mop Votcano. D. Damperov. Petr. and Oil Shale Ind., VII, 137, 1924 


to the slow drilling during the first six months ; for the last few months 
the drilling is more rapid, and the estimate will probably be reached— 
655 sag. 

The export of oil from the fields proceeds normally, and by the end of 
the navigation all stocks of crude will be exported. It is proposed to 
export also, approximately, 400,000 poods of kerosine distilled previous 
to the revolution. 

well being drilled to 130sag. At 98sag.a benzine sand was met. . 
testing of this well is now taking place, 
a new well will be drilled. 

A gross production for the year 1924-25 is estimated at 9-8 million 
poods, with 80 wells in exploitation (current year 56). Drilling is esti- 
mated at 1200 sag. and prospecting drilling at 400-450 sag., with two 
wells to be drilled in Tas-Kuduke and one in Makati. 

It is estimated that the amount of crude oii distilled will be 6,000,000 
poods, with approximately 600,000 poods of kerosine and about 750,000 
poods of special sorts of oils : vaseline, motor, oil for superheated steam 
and about 700,000 of cart grease, etc. T. W. 


Criticising the report of filling in the Bay, two hypotheses are sharply 
formulated :— 


(1) K. Kalitzin—-of the possibility of the existence of horizontal 

(2) D. Golubiatnikov—of the existence in the productive masses of 
vertical and similar cleavages filled in with voleanic breccia. 

All investigators come to a general conclusion that the expectations 
of the result of filling in the Bay can be considered not realised. The 
pessimistic conclusions of K. Kalitzin and D. Golubiatnikov are not 
justified by the presence of a mud volcano only. On the contrary, 
this fact can be interpreted into the advantageous possibility of there 
in richness to the XX group on the mainland. 

The work of Azneft’s mining department is greatly exaggerated. 
Up to the present 29 wells in all have been drilled, a maximum congestion 
of one well per desatine, while on the mainland the number of wells 
per desatine amount to six. The whole surface to the south of the crater 
is scarcely touched with drilling. 

Conclusions : There are not yet data enough for denying the richness 
in oil of the interior of the Bay. The possibility of discovering such 
rich parte as XX and XIX groups of Old Bibi-Eibat is not yet excluded. 
Further work should be directed to searching those parts of the Bay, not 
yet explored, where the damaging influence of the irrupted strata is 
least possible. The attempt to explore the whole magnificent pro- 
ductivity of the Bibi-Eibat mass by one and the same wells should be 
dismissed. The commencing diameter of casings should be greatly 
decreased, owing to which the oil strata will be reached more rapidly — 
off water. . 


The author picks out the paper of K. Kalitzin from many others 
devoted to the structure of the mud volcano as giving not only a digest 
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The voleano can be looked upon 
the axis of the dome, which are united 


is placed. The assumption of K. Kalitzin, by with the craters 
of the Baku archipelago, localising them in the lo 
productive masses, is possible, but insufficiently founded. There is 
@ row of refutations against the activity of the voleano being contem. 
porary with the formation of the productive masses. Throughout the 
whole length of the productive masses while developing, there is not yet 
known one typical voleanic breccia strata, the formation of which it 
was possible to consider contemporary with the subsidence of the normal 
strata of the productive masses. 

The characteristical widening of the province of the breccia upwards 
permits the statement that Bibi-Eibat craters were formed when the 
basin itself was partly in existence ; in any event it is not older than the 
ancient Caspian terrace. It is probable that the given volcano is not 
yet extinct. The flows of gas are much too characteristic even for a 
semi-extinct crater. 

The abundance of the productive masses is acknowledged by Andrusov, 
Bogatchev and many others besides the author ; nevertheless Kalitzin, 
while admitting their marine origin and drawing his own conclusions on 
oil-bearing therefrom totally disregards these views. 

Proofs based on facts are not given of the unreliability of those parts 
of the filled-in Bay farthest away from the breccia lode and crater, and 
there are no serious grounds for a pessimistic conclusion. On the con- 
trary, the author does not doubt the reliability of such parts. T. W. 
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Russia, Propuction Oil Bull. Suppl., August 8 
and October 1, 1924. 


Production, 1924, in 1000 poods. 
Feb. March. April. May. 


Jan. June. 
Baku .. oa .. 21,670-4 20,569-9 21,766-1 20,665-1 21,513-0 21,656-1 
Grosny -. 80140 6873-6 72063 67148 609464 79474 
Embe .. x 671-6 593-9 6375 6344 625-7 65449 
Kuban Black Sea... 2465 226-1 241-3 2326 2749 3043 


30,602-5 28,263-5 29,851-2 28,2469 29,360-0 30,452-7 


Darmurme, 1924. 
Baku— Jan. Feb. March. April. May. June 
Wells commenced 129 137 136 140 151 151 
Amount drilled sag. ae 2121 2617 3323 3927-9 
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the productive mass in the Bibi-Eibat beds. Wells 
The reasonings of K. Kalitsin do not fully agree with the facts §) Vel 
obeservable throughout the length of the Apsheron-Kurinka shores. des 
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dee 
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Em 
Wells 
dee 
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Ku 
( 
a 
Wells 
dee 
Amou 
dee 
Amovu 
dee 
Maik 
Krin 
Tue 
| 
I 
I 
Wells deepened F 57 53 50 50 54 56 2 
Total drilled -- sag. 2771 2809 2629 3097 3534 4325 ‘ 
Amount drilled by 
rotary .. sag. 1056 1080 852 1121 998 1776 
Wells passed into ex- { 
ploitation .. 7 10 12 ll 


Grosny— Jan. Feb. March. April. May. June. 
Wells 4 
1504-3 1385 11226 12636 16200 1248-0 

dee -+ 88g. “4 
Amount drilled by 

sag. 1046 67-0 479 2220 2825 152-9 
Amount drilled and 
Old 9444 9354 — (733-7 899-1 9008 
New Grosny area, sag. 5270 418-7 -— 5215 688-7 320-4 
Vosnisensky area, sag. 32-9 31-3 “= 8-4 32-2 26-8 
Emba— 
Wells commenced and 

dee os o° 1 4 4 6 6 5 
Amount drilled sag. 15-6 67-0 59-1 122-2 88-0 85-7 

( - 
and Krimsky)— 
Wells passed into ex- 

ploitation .. .. i 42 53 53 55 
Amount drilled and 

deepened sag. 1290 1454 2261 208-8 93-3 1703 

Maiko) +» sag. 1230 143-1 226-1 182-4 910 1603 
Krimeky Bag. 6-0 = 26-4 23 100 


T. W. 


Mriyzrat Resources or Inp1a.—Cull and Co.’s Financial Review. 
Vol. 3. No. Il. Pp. 7-13. 


‘cultural j 
commodities: rice, wheat, barley, millets, maize, grain and other 
pulses, linseed, rape seed, mustard and other oil-seeds, spices, sugar- 
eane, cotton, jute and other fibres, tobacco, fodder and garden crops, etc. 


Or. Reotons : Assam, Burma, Toe Punsas.—(A map of these oilfields 


is given.) 
(a) Assam.—Most of the petroleum is found along the flanks of the 
Naga Hills, in the districts Digboi and Makum 


measures of 

Quality of Oils.—The crude oil (Digboi Field) is found in intermittent 

deposits in loose sands. Gas pressure is high. Heavy or 
ound, nor 
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me. sharp angle, unsymmetrically. The petroleum is found in coal-bearing 
51 
127-9 
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56 > 
25 a long life. The oil brings a large proportion of sand, contains a heavy 
16 percentage of wax of a high melting-point, and has a specific gravity : 
of 0-856. It is dark brown, nearly black in colour, and singularly 
ll free from water. 


On distillation the crude oil yields :— 

Kerosene 
Intermediate oils 
Lubricating oil base .. 
Paraffin M.P. 57-8°C. .. 

62-2°C. .. 
Sweats M.P. 35-5°C. .. 
Residue .. és 


The oil from Badarpur is different. It is a natural fuel oil of high 
specific gravity with total absence of solid paraffins and little asphaltum. 

(6) Burma.—The fields may be divided into two distinct groups : 
the main field in Upper Burma, and a small occurrence on the islands, 
of Ramri and Chaduba, near the Arakan coast. 


The producing oilfields are situated on both sides of the River Irawadi 
about midway between Rangoon and Mandalay. Starting at Minbu, 
the field on the western bank of the river ends a little north of Yenangyat. 
Most of the oilfields lie on the east bank of the Irawadi: the Y 
fields, 26 miles above Mimbu, and the Singu field about 20 miles higher 


up. The order of importance is, Yenangyaung, Singu, Yenangyat, 
Minbu. 


The Yenangyaung field forms a rising plateau; the rock series is 
of Miocene age and composed of laminated and clayey sands inclining 
to form soft sandstone. Concretionary masses of sandy limestone 
predominate. The main supply of Burmese oil is drawn from this 
rock-epoch. 

American geologists predict the waning of the Singu and Yenangyaung 
production, but consider this may be counteracted by the discovery 
of new fields, especially in the Arakan coast district, as well as Northern 
Burma, Chindwin area. At present the Burma fields show a steady 
production of oil, which constitutes the major part of India’s total 
production of about eight million barrels per annum. (A sketch map 
of the undeveloped [Chindwin] Northern area of Burma is given.) 

Quality of Oils —The Burma crude oils are characterised by a high 
content of solid paraffins. The colour is brown by transmitted light, 
and green by reflected light, with a pleasant odour, and nearly free from 
water. Its specific gravity is 0-835; it contains little sulphur. On 
distillation it yields :-— 

Petrol (to 160° C.) $0 
Kerosene (160°-300° C.) .. 
Intermediate oil .. oe 
Paraffin M.P. 57-8° C. 


ABSTRACTS. 
| Analysis.— 
Nitrogen. . ee oe oe 
Oxygen .. ee 045%. 
168%. 
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Soft (sweats) .. 8% 
Lubricating oil base ow 
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epoch of the Tertiary period. The Charat region is where the main 
operations are carried on. The Attock Oil Company state that their 
production shows an appreciable increase during the last three years. 
The producing fields are about 45 miles from Rawal Pindi, with which 
they are connected by a pipe-line. 

Commercial Aepects.—Most of the petroleum produced is consumed 
in the country. It averages about 8,000,000 barrels annually, coming 
largely from the Singu and Yenangyaung fields of Burma, and from 
the Attock field in the Punjab, and the Badarpur and Digboi fields of 
Assam. 

Short pipe-lines or tank barges convey the oil to the refining centres 
near Rangoon in Burma, to Debrugarh and Digboi in Assam, and to 
Rawal Pindi, in the Punjab. 

Imports of petroleum represent 40 per cent. of the annual demand, 
leaving ample markets in India for any increased production. The 
two principal items of export from India are gasoline and paraffin wax. 
The former goes chiefly to England and other European countries, 
and the paraffin wax to China, Japan and England. 

At the present rate of yield these oilfields can maintain their 
of supplying oil in India for the next hundred years. The potential 
oil reserve from the above oilfields is from six hundred to twelve hundred 
millions of barrels of oil, varying in character and grade. 

J. E. M. H. 


CHLORINATION OF THE NaTuraL Gas oF Vaux (France).—H. Gault and 
H. Benlian. Chim. et Ind., 1924, 272, (Special number). 


Natural gas from Vaux has the composition: carbon dioxide 3-3, 
4-38, hydrogen 0-49, methane 84-38, ethane 4-70, propane 
1-43 and butane 0-73 per cent. On chlorination at temperatures between 
245° and 415°, in the presence of ferric chloride and the absence of light, 
using a proportion of chlorine equal to the methane present in the 
gas, @ mixture of the four possible chlorine derivatives of methane 
was always obtained. The rate of flow was maintained at four litres 
per hour. 8. F. B. 


Tue Catatytic Activrry or CARBONS FROM AROMATIC HyDROCARBONS 
anp Derivatives.—W. Farmer and J.B. Fretn. J. Phys. Chem., 
1924, 28, 1136. 


The authors have examined the initial activity of carbons derived 
from various aromatic compounds after a short heat treatment at 900° 
in catalysing the decomposition of hydrogen peroxide ; also the effect. 
on this catalytic action of previous treatment of the carbons with iodine. 
Carbons derived from substances containing nitrogen appear to be 
the most active, but the activity of all the carbons examined increased 
after iodine treatment. Of the carbons produced from aromatic hydro- 
carbons, that from anthracene appears to be the most active and that 
from benzene the least. 8. F. B. 
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Action or Nicxer-Corrzr Caratysts.—G. Kita, 
T. Mazume and K. Keno. Chem. Umschau, 1924, $1, 165-167. 


Catalysts deposited on kaolin have been prepared containing varying 
proportions of copper and nickel ranging from nickel 16-9 per cent. 
and copper 3-1 per cent. to nickel 10-5 per cent. and copper 9-5 per cent. 
It has been found that in the presence of these catalysts at 300-310°, 
stearic acid does not suffer dehydrogenation but ketonic decomposition 
takes place, the extent to which this occurs increasing with the percentage 
of copper present in the catalyst. Dehydrogenation of the fatty acids 
present in herring oil at 170° and 200° occurs with those catalysts con- 
taining the larger amounts of copper, but nickel, or nickel containing 
only a little copper leads to hydrogenation. Catalysts containing 
small quantities of copper show slight dehydrogenating effects at 100°. 
The temperature at which the catalyst is reduced is important, for a 
catalyst reduced at 340-350° showed slight dehydrogenating activity 
at 100°, whereas one reduced at 220-230° showed none at any temperature. 

8. F. B. 


Catatytic AcTIvVATION OF ETHYLENE BY AN ORGANO-NICKELIC ComPpounD. 
—A. Job and R. Reich. Comptes rend., 1924, 179, 330-332. 


The addition of small, successive quantities of pure nickel chloride 
to magnesium phenyl bromide in ethereal solution at 6° in the presence 
of pure dry ethylene, leads to the rapid absorption of the gas. The 
rate at which the gas is absorbed is proportional to the magnesium 
phenyl bromide present and not to the nickel chloride added. The 
action of water on this solution leads to the formation of ethane mixed 
with numerous liquid hydrocarbons. 
organo-nickelic derivative. F. B. 


Pyrocenic Dissoctation oF Gault and Y. Altchidjian. 
Comptes rend., 1924, 178, 2092-2095. 


The authors have examined the thermal decomposition of hexadecene, 
prepared by the distillation of cetyl palmitate, using the apparatus 
described in the introductory paper (¢f., Comptes rend., 178, 1562). 
The decomposition products consist of hydrogen, paraffins ‘and ethylenic 
hydrocarbons. The percentage of the unsaturated peng 
increases with rise of temperature until a maximum of 67-68 per cent. 
reached ; above this temperature the yield decreases. There is a 
corresponding minimum for paraffins. Rise in temperature also increases 
the percentage of hydrogen. The results obtained indicate that although 
the size of the furnace does not alter the general effect, yet the range 


at 570°, but at 685° with one of 16 cms. length. 


Pyrocenic Dissociation or HexapEcane.—H. Gault and F. A. Hessel. 
Comptes rend., 1924, 179, 171-173. 


The effect of varying the temperature and the length of the furnace 
on the pyrogenic decomposition of hexadecane, prepared from hexadecene 
by hydrogenation (v.s.) has been investigated. Increasing the tempera- 
ture from 600-815° increased the percentage of hydrogen and saturated 
hydrocarbons, but decreased the percentage of unsaturated hydrocarbons. 
Acetylene was detected in the products formed at 615°, and in some 
experiments at an even lower temperature. Only in one case were 
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aromatic hydrocarbons detected when tested by the method of solubility 
in dimethyl sulphate. Figures are given for the densities, iodine absorp- 
tion and refractive indices of the products. 8. F. B. 


Kivetics or Catatysis II.—N. Zelinsky and G. Pavlov. 


Ber., 1924, §7, (B), 669-671. 

The authors have compared the relative efficiencies of platinum and 
palladium in catalysing the dehydrogenation of cyclohexane and of 
piperidine. With the latter, palladium appears to be the more energetic 
catalyst, but dehydrogenation is limited to temperatures up to 250°, 
above this, side reactions weakening the effect of the catalyst. Dehydro- 
genation commences at 150° with either platinum or palladium, but 


the proportion of hydrogen eliminated being 
8. F. B. 


Sttver as CATALYST FOR THE ABSORPTION OF ETHYLENE BY SULPHURIC 


Actp.—W. Lommel and R. Engelhardt. Ber., 1924, 57, (B), 848. 
(Compare Br. Pat., 185,757.) 

The reaction proceeds in two stages. The first is the addition of 
ethylene to the silver salt, a reaction which occurs very rapidly even at 
room temperatures, and the second, the formation of ethyl hydrogen 
sulphate. The latter is a much slower reaction which only attains a 
satisfactory rapidity at 40°. Proof of the first stage is shown by the 
fact that the ethylene can be removed by evacuation. Similar addition 
products are also formed in aqueous solution in the absence of sulphuric 
acid ; thus silver nitrate in 15 per cent. solution absorbs 0-25 mol. of 
ethylene, but the vapour tension of this solution is considerably lowered 
by the addition of a small amount of acid. Silver sulphate in sulphuric 
acid (3 per cent.) absorbs one molecule of ethylene. With phosphoric 
acid the tension is so lowered that the method can be used for analytical 
purposes, a solution of silver nitrate (10 per cent.) in 4 per cent. phos- 
bromine method. 


Porasstum CarBonaTE. EQUILIBRIUM BETWEEN THE THREE LiQuID 
Puases.—L. Gay, P. Mion and Servigne. Chim. et Ind., May, 1924, 
(Special number), 286-295. 


The equilibrium between water, alcohol and liquid hydrocarbons has 
been examined theoretically. Experiments have confirmed the general 
conclusions reached. 

The quantity of alcohol in the hydrocarbon layer is independent of 
the concentration of potassium carbonate in the aqueous layer, providing 
that this concentration does not exceed 30 per cent. At 20°, the solu- 
bility of potassium carbonate is too low to render the alcohol and hydro- 
carbon miscible. The solubility of an aqueous solution of a good dehy- 
drating agent in the alcohol-hydrocarbon mixture must be negligible, 
or the alcohol must be almost insoluble in the aqueous solution of the 
dehydrating agent. A solution, containing 45 per cent. of potassium 
carbonate, is sufficiently concentrated to fulfil these conditions. 8. F. B. 


Oreantc Reactions aT THE SuRFACES OF DeHYDROGENATING CATALYSTS. 


—H. Adkins and W. A. Lazier. J. Am. C.S,, 1924, 46, 2291-2305, 


The reduction of nickel compounds by ethy] alcohol leads to the forma- 
tion of a catalyst having different properties to one produced by reduction 
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with hydrogen. Although the difference, in their ability to promote 
hydrogenation of ethylene, is little marked, they differ considerably 
in their power to dehydrogenate alcohol and to break down the C-(C 
linkages in acetaldehyde and other compounds. Unlike metallic oxides, 
the catalytic activity of which varies with the substances from which 
they are produced, the activity of nickel is determined by the method 
of reduction. The lack of evidence that the presence of oxygen is 
necessary for a nickel catalyst to act, proves that it is metallic nickel 
and not the oxide which is active; the fact that oxygen activates 
nickel must not be taken as proof of the oxide-catalyst. It appears 
that the spacing of the active points on a nickel catalyst surface is a 
matter of fundamental importance. The ability of nickel catalysts to 
bring about disruption of the c-c leakage is characteristic. 8S. F. B. 


Drmecr Synrxesis or Hicker rrom Lower Hyprocarsons. Part I.— 
Science, 1924, 60, No. 1555. n 
Ethane, under the influence of the a-radiation from a small quantity 
of radium emanation (niton) mixed with it, is rapidly converted into 
one or more higher hydrocarbons. After one day's action, a reddish- 
brown liquid appeared in fine drops on the walls of the containing- 
vessel, but the quantity obtained was too small for identification. It 
was found to have a vapour pressure approximately equal to that of 
octane, one of the first liquid hydrocarbons. The reddish-brown golour 
of the liquid is probably due to the presence of colloidal carbon showing 
that some decomposition of the hydrocarbons present also occurs. 
After several days, the pressure had risen considerably, but on examina- 
tion nothing other than the liquid and hydrogen could be found. The 
pressure continued to rise, however, a fact attributed to the further 
action of the a-particles on the liquid. No solid hydrocarbons were 
observed. A possible explanation is given, based on the ionising effect 
of the a-radiation. 8. F. B. 


New Conrrrsvtion To THE OxipaTIon oF Perroteum.—C. Candea. Mon. 
Petrole Roumain, 1924, 23, 1295-1303. 

In order to find the best conditions for the formation of aromatics, 
benzines boiling up to 150°, obtained from five different crude Roumanian 
petroleums, were heated in a glass tube 65 cms. in length and 12 cms. in 
width. In the presence of oxygen with ferric oxide as catalyst, the 
optimum temperature was found to be 250°. The highest yield of 
aromatics obtained was 6-4 per cent. 8S. F. B. 


Tue Forms or Sutpuur 1x Coxz.—A. R. Powell. Fuel, 1924, 3, 408-416. 


A phase rule study of the sulphur held by carbon at high temperatures. 
It has been found that the sulphur in the carbon-sulphur system occurs 
in two forms : 

8. F. B. 


A Borne Pout Correction Cxart ror Normat Liquips.—W. H. Bahlke 
and R. E. Wilson. Ind. Eng. Chem., 1924, 16, 1131-1132. 

Vapour pressure curves for the normal paraffin hydrocarbons from 
n-pentane to n-tetracosane have been made, and a chart prepared 
from them covering the corrections to be made to the boiling point 
when the distillate is carried out at any pressure other than that at 
‘which it is required to know the boiling point. As this chart may be 
used with reasonable accuracy for any normal (i.¢., non-associated) 
liquids, it should be particularly valuable in correcting the boiling point 
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the oil is to be consumed. Tests carried out on a sample of 
showed that the corrections found from the chart more closely xi- 
Young's equation. 8. FP. B. 

Gut: Preparation, Nature anp Uses.—J. H. Frydlender. Revue 
des Produits Chimiques, Sept., 1924. 

A general review of the history of the subject up to the present day. 


F. Fischer, H. Schrader and OC. Zerbe. Chem. Abstr., 18, 2800. 
An investigation of the possibility of separating the phenols from the 
hydrocarbons in low temperature tar by simple thermal treatment. 
Tar fractions 200-250° and 250-300° were heated at temperatures 
500°, 600°, 700° and 750°, and corresponding phenol and hydrocarbon 
fractions were similarly treated. The most suitable temperature appears 
to be 600°. Naphthalene in considerable amounts was obtained in the 
products of experiments at 700-750°, more from the hydrocarbons than 
from the phenols. R. P. 


Mersops or Purtryinc Hexane, Eruer anp Atconor.—A. Castille and 
V. Henri. Bull. Soc. Chim. Biol., 1924, 6, 299-302. 

Using the ultra violet absorption as a test for purity, methods for 
purifying hexane, ether and alcohol have been devised and are described. 
Hexane can be obtained in a pure condition by treating petroleum ether, 
boiling between 65—70° with sulphuric acid, sodium hydroxide, alkaline 

permanganate and acid permanganate solutions successively. The 
fo thant with Water, dried over metallic sodium 

and fractionated. 8. F. B. 


Hyprocarsons AND Oarson Cutoripss. or, 
lopinz In CxLorRINATED Hyprocarsons.—B. M. Margosches, Wilhelm 
Hinner and Ludwig Friedmann. Z. Anorg. Allgem. Chem., 1924. 
137, 81-90. 

The solubility of iodine in chlorinated hydrocarbons decreases with 
increase in the extent of chlorination. It has been found that with a 
large number of chlorinated hydrocarbons, the solubility increases with 
rise of temperature in a definite manner. 8. F. B. 


AND From Srconpary Atconois.—A. A. Wells. 
U.S.P. 1,497,817 of June 17. 

In the production of ketones from the secondary alcohols obtained 
by hydrolysing solutions of cracked gases in sulphuric acid (8.G. 1-7-1-8), 
the alcohols can be oxidised by steam and air in the presence of a cata- 
lytic material of suitable heat conducting capacity to prevent over- 
heating. Copper in the form of tubes, rods, etc., can be used providing 
the surface is first prepared by successive oxidation and reduction. 


Other examples are given. 8. F. B. 
Activatine Carnson.—J. C. Woodruff and T. L. Wheeler. U.S.P. 1,505,517 
of Aug. 19. 


Carbon is activated by treatment at an elevated temperature in such 
a manner that all the carbon comes in contact with the oxidising agent 
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before it can be contaminated with oxidation products. The carbon 
is heated to the temperature necessary for activation by means of the 
hot combustion products. 8. F. B. 


Activatine Carponaceous Mareriars.—N, K. Chaney. U.8.P. 1,497,543 
of June 10. 

Low-temperature cokes, animal or vegetable charcoals, ete., composed 
largely of active carbon on which there is a large amount of adsorbed 
matter and which are thereby rend tive may be activated by 
calcination at a low temperature in order to avoid the formation of 
inactive carbon. The material obtained is then partially oxidised, 
with air or chlorine and steam, until a carbon, having a definite retentive 
capacity for chloropicrin, is produced, 8. F. B. 

Preparation or Dieroyt SutraaTe From Maimeri. 
E.P. 215,000. 

Diethyl sulphate may be prepared from ethylene, freed as far as 
possible from diluting gases if present, by absorption in sulphuric acid 
monohydrate at 65-75° under a pressure of approximately fifteen 
atmospheres. No catalyst is necessary. 8. F. B. 


IMPROVEMENTS IN APPARATUS FOR MAxkING Catatyst.—R. W. 
Barker. E.P. 222,922. 

An apparatus is described for producing a non-oxidising nickel 
catalyst in the form of a black flaky powder. A solution of nickei 
nitrate and sugar is fed into a muffle furnace, through which an inert 
or non-oxidising gas is passing. 8. F. B. 


Process or Recovery AMMONIA FROM GaSES AND Varours.—W. A. Bone 
and G. I. Finch. E.P. 222,587. 

Ammonia may be recovered from gases or vapours by absorption 
in a solution of phosphoric acid, ammonium dihydrogen phosphate 
or a mixture of both, under such conditions that di-ammonium hydrogen 
phosphate crystallises out and can be separated. The ammonia can 
be recovered by heating the crystals, the residue being returned to 
the solution. 8. F. B. 


Improvep Process ror TREATING VEGETABLE MaTrEeR BY FERMENTATION 
To Ostarn ACETONE AND OrHER Paopvucts.—H. R. Norbury, 
P. H. Desborough, A. C. Thaysen and L. D. Galloway. E.P. 222,549. 


Vegetable matter, in the form of grass or straw, is heated with dilute 
mineral acids to convert the insoluble pentosans into soluble pentoses, 
the residue cooled to between 30° and 45°C., neutralised with alkali 
until the concentration of hydrogen ions is just on the alkaline side of 
the neutral point and inoculated with Bacillus acetoethylicus oe 

8. F. B. 


IMPROVEMENTS IN Esecror ArraraTus ror Raising Om From WELLS. 
—E,P. 22,536. 

The object of this invention is to provide a means whereby oil can 
be raised from wells by utilising the pressure of natural gas. This is 
effected by means of an eduction tube, placed inside the casing and 
equipped with a packer to prevent oil and gas from escaping into the 
annular space between casing and eduction tube. Ejectors are provided 
and may be operated either by an accumulation of natural gas or by 
artificial pressure introduced through the casing head. In addition, 
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suitable design of ejector, water and gas can be raised separately 
ting the formation of oil and water emulsions. 


Rorary Equipment ror Bortnc WELLS THE Lixz.— 
214,605. E. P 


_ The object of this invention is to provide the drill stem 


invention consists of a bar with a substantial hook at each end, the 
hooks being adapted to fit into slots in the rotary table. The bar abuts 
the drill stem bushings and prevents the latter leaving their seats. An 
additional safety rod prevents the removal of the bar. W. H. T. 


Smoxe ABATEMENT ConFERENCE.—J. Soc. Chom. Ind., 43, 46, 1119-1125, 
Nov. 14, 1924. 


An account of the Conference and Exhibition arranged by the Smoke 
Abatement League in Manchester and which opened on November 4th, 
1924. 

Sir F. Baines, Director of H.M. Office of Works, speaking on the effect 
of atmospheric impurities on buildings, stated that his Department 
spent over one-and-a-half million pounds annually in looking after 
Government buildings, 30 to 40 per cent. of which would be saved if 
we had an acid-free a 

Mr. R. Maclaurin described the Maclaurin smokeless fuel plant erected 
at Glasgow. Working with Scotch coals (6-10 per cent. moisture, 
30-35 per cent. volatile matter), about 55 per cent. of smokeless fuel 
had been obtained. Not less than 25,000 cu. ft. of gas of 240 B.Th.U. 
average calorific value was 


crude oil was obtained, containing paraffins, olefines, 

compounds, basic bodies and phenols, but no benzene, naphthalene or 
anthracene, and little or no petrol. Ammonia averaged 17 to 30 lbs., 
and contained a considerable proportion of polyhydric alcohols. 

A number of papers were read dealing with smokeless fuel and the 
low-temperature carbonisation of coal, and brief particulars are given. 
The article concludes with a description of some of the exhibits which were 
on view during the exhibition, including a model of the “ Fusion” 
retort for the treatment of oil-shales, etc., and a demonstration of fuel- 
oil advantages by Messrs. Shell-Mex, Ltd. G. 8. 


Lz Pérrotz ex Youcostaviz.—Georges F. Rupalley. La Revue Péro- 
tifére, Oct. 11 and 18 and Nov. 8, 1924. 


The area of Jugoslavia is about 250,000 square kilometres. It lies 
between longitudes 134° and 223° E. of Greenwich, and between latitudes 
41° N. and 47° N. 

of Servia with Slovonia, Croatia, the Banat, Baska, Dalmatia, 
Bomnia, Herzegovina, Macedonia and Montenegro. A map is given 

The petroliferous region of Slavonia and Croatia is part of the great 

through Poland, 
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Before the war Austria prevented the t of her southern 
Slav provinces in favour of Poland and Galicia, the future of Jugo- 
slavia seems very promising. The very names of villages and streams 
are suggestive of Oil, or Bitumen, and the peasants have utilized the 
seepage oils or bitumens from time immemorial, and various small 
borings have yielded oil. 

During the war Austria studied this country and sank a well 800 
metres deep at Selenitza which yielded 7} tons of oil hourly. To the 
south at Bujarvic petroleum and gas were obtained in quantity. 

General Geology.—The author deals in more or leas detail with each 
of the many geological formations that are represented. A geological 
map is given of the territory. 

Petroliferous Zones.—There are two distinct lines: (1) the Northern, 
with light naphtha and ozokerite ; (2) the Southern, with much gas, 
oxidized naphtha and bitumens. 

The former follows the rivers Mur and Drave to the junction of the 
latter with the Danube, the latter follows the rivers Sam and Save, 
crossing Croatia, the extreme north of Bosnia and Slavonia to the neigh- 
bourhood of Vinkovski. 

Both these lines are parallel, roughly. 

Exploitation Work. (a) Northern Line.—Near Muraszombat, north of 
the River Mur, gas and oil occur in the hills, which extend to Felsolenava 
—perhaps connected with the small Hungarian oil basin of Letenye— 
parjayoil at 700 m. is met with here. 

At Medjmurje.—This region is bounded on the north by the River 
Mur and south by the Drave, a band of 20 kilometres surrounding part of 
Mt. Kollas, and south of Ludbreg (which is at the junction of the Mur with 
the Drave). It follows the Drave to the Danube, which it then follows 
as far as Fruska-Gora. Numerous seepages of naphtha occur, along 
with ozokerite, saline and iodized springs. A Jugoslav society has 
worked on a petroliferous horizon (Pliocene) depth, 130-150 metres, 
for more than fifteen years past. A light oil of density 0-85-0-87 was 
obtained ; the yield was some 500 kilogrammes daily. 

Selenitza.—Here the first horizon of oil sands is between 130-5 and 
133 m., the heat at 400 m. with gas and petroleum. The yield has been 
about 7000 tons up to the present. 

Polstrau.—Taking Selenitza and Ludbreg as the base of a triangle, 
this is the apex to the west, it is a little north-east of Mt. Kolbos. The 
“ Bitumen ” Company has sunk to 350 m. without encountering gas or 
oil: the author states that these are two parallel anticlines running 
east and west near Selenitza, and that the experts have drilled a little 
too far from the summit of the southern anticline. 

Ludbreg.—A well 100 m. in depth encountered oil at Velica- 

In this vicinity an ozokerite bed 0-45 m. thick was found in a 90 m. well. 
Many seepages of naphtha occur. The structure seems to be a series 
of domes. 

Pitonamea.—Here an Anglo-Jugoslavian Co., D.D., affiliated to the 
* Shell,” has sunk a well 813 m. deep, and encountered five petroliferous 
horizons (A section is given.) 

At Bielo Brdo, at 136 m. depth, much gas and a light naphtha were 
encountered. 

(6) Southern Line.—North and south of Zagreb small borings gave 
water and methane, and a little further east at Moslavina and Miklenska 
(to the north of the River Save) wells were sunk, yielding an oxidized 
naphtha, which seems to arise from depth, by a fault. 
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Uljanic.—At Bujanca the Nljanic Co., D.D., has drilled thrice a Pliocene 
dome. In this first hole gas issued at 284m. and 353 m. and oil at 
396m. In the second gas issued at 332-5m. and 398 m. and petrol 
at 407 m., gas and oil at 417 m. and gas again at 586 m. and 851 m. 
In the third hole traces of oil occurred at 275 m., a gas horizon at 362 m., 
and oil at 393-6 m, 

All these borings are remarkable for the formidable pressure of the 
gases, which increased with depth. 

At Nova Gradiska, south of the River Save, potash waters and methane 
(CH,) have been obtained by drilling. 

proved to exist. Salt is worked here by pumping the brine from wells 
from 200 m. to 450 m. in depth 

Interesting indications of naphtha are stated to occur also in Monte- 
negro, at Bukovik and Snirdes, and in Macedonia, near Horid and Bucin. 

Deductions.—The Miocene is the formation actually known as petro- 
liferous, and the Tortonian-Helvetian is the chief repository. The 
Sarmatian (Upper Miocene) and Pontian (pre-Pliocene) form a small 
upper horizon at about 250m. The Helvetian and Sarmatian (estuarine 
facies of Tortonian) will yield pretroleum rich in the lighter varieties with 
good benzine and paraffin content. This horizon would extend from 
250 m. to 700 m., the Upper Helvetian series starting at about 500-700 m. 
Oligocene and eocene from 700 m. to 1200 m., according to drill locations. 

Conclusions.—The same sedimentary strata under similar tectonics 
occur in Jugoslavia, as in Roumania and Galicia ; these three regions 
having a similar general facies, apart from voleanic phenomena. 

Drilling and methodical geological research should lead to the successful 
location of oil, with good remuneration upon capital expended. 

J. B, M. H. 


Nov. 1, 1924. 

This is one of the oldest petroleum industries in the world, dating back 
as far as the sixteenth century, when the town of Kronso was granted a 
royal charter to use a mixture of flax oil and mineral oil for the purpose 
of lighting the town. 

The presence of mineral oil in the Ruthenian ithians was known 
in the seventeenth and eighteenth centuries, and of oil are recorded 
at Weglowka and near Drohobycz. 

The first Galician company for exploiting petroleum was founded at 
Drohobycz early in the nineteenth century. 

The cradle of the Galician oil industry is said to have been Bobska, 
where wells were sunk and oil obtained ; since then numerous wells have 
been put down. 

The oil deposits of Galicia are connected with the flexured strata 
stretching eastward along the Polish Carpathians. These flexures form 
a number of roughly parallel anticlines and synclines in rocks composed 
of chalk, Eocene and Oligocene strata, each of which isoil-bearing. The 
width of the oil- bearing zone varies between 200 and 500 metres, and the 
productivity varies in different territories. About forty oil zones have 
been exploited in the Polish Carpathians, stretching along a length of 
about 500 kilometres (310 English miles). 

Deeper wells followed upon the adoption of American drilling methods 
in 1862, and great progress followed the introduction of the Canadian 
system in 1884. New oil zones were then tapped as in Eastern Galicia, 
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then Schodnica and Boryslaw, and lastly the Tustanowice field was 
opened up. 

In 1880 oil was found in the Krosno oil zone of Western Galicia and 
at Potok. It is believed that these western oil zones have a great 
future. 

The largest output of oil from Galicia was in 1909, when 2,086,340 
metric tons were produced. J. E. M. 


GEOLOGICAL, 


Norms on THe Sanpstone tx Oxnto.—J. R. Lockett. National 
Petroleum News, Oct. 29, 1924. Vol. 16, No. 44, pp. 78-83. 

This sandstone is one of the greatest sources of natural gas in the 
world, and produces over one million barrels of high-grade oil per year. 

The fields lie between central Huron and western Stark counties to 
the north, and northern Jackson county to the south. 

The “ Clinton " dips rapidly to the south and east along the western 
slope of the Appalachian geosyncline. In Huron country it is about 
1500 ft. in depth, whilst the deepest gas-producing well, near Mineral 
City, Tuscanawar county, is 5200 ft. 

The sand is absent in southern Jackson county, and through southern 
Vinton and Athens counties it is wet; elsewhere the water is incon- 
siderable. At present little is known geologically about the Clinton 
sandstone in Ohio, and Clinton drilling based upon surface structure has 
been generally unsuccessful. 

Through central Ohio new pools are opened up from time to time in 
the Clinton sand, but mainly by taking a chance. The structural rela- 
tion of the Clinton to the surface beds may depend to some extent upon 


folding, which could have affected the Clinton horizon before the depo- 
sition of the later Paleozoic rocks. 

The Clinton fields, as stated above, lie on the west of the great geo- 
syncline formed by the close of Ordovician time by the Taconic Revolu- 


Revolution next caused folding, which extends in 

It is unlikely that structural conditions 5000 ft. deep in the Clinton 
region are similar to those found near the surface. The lateral 
from the east would probably cause broad regional folds below, owing to 
the great weight of overlying strata. 

The greatest factor in determining the relation between the structure 
of the Clinton and that of the surface beds is probably the rapid thickening 
eastwards of the Devonian shales and ‘the “ Big Lime,”’ amounting to 
from 30 to 50 ft. in a mile. This expansion is fairly constant in rate as 
far east as Guernsey county. Probably few surface anticlines in the 
eastern part of the State have sufficient back dip to warrant the plotting 
of more than a terrace in the Clinton when this expansion is considered. 

The horizon of the Clinton sandstone seems to be irregular; the 
author is of opinion that it should be considered as a distinct formation 
of the Oswegan series, or as a separate member of the Medina formation, 
and therefore that it was amongst the first deposits after the intense 
deformation at the close of the Ordoviciars. This would lead to the 
possibility of structural differences due to deposition over a lately 


| 

i measuring from 200-300 miles across. By the close of the Paleozoic 

the sediments deposited in this trough measured from probably less 
re than 1000 ft. on the western edge to 6000 or 7000 ft. in Pennsylvania and 
“a West Virginia. 


folded surface more or less eroded. He also considers that they were 
either continental or very shallow water deposits; they are usually 
red or red-brown in colour. The Clinton is not a uniform consistent 
bed, but a series of at least three lenticular beds, which diverge and 
converge, pinch out or join together very suddenly. 

The thickness of the beds may vary from a mere show of sand to over 
60 ft. Such beds may be encountered anywhere between the bottom of 
the “ Little’ Lime and the Red Medina shales. This interval is from 
75 to 150 ft., and can be said to be the horizon of the Clinton sandstone. 
The oil and gas in the Clinton must then have been from shales between 
the “ Little '’ Lime and Red Medina shales, and probably resulted from 
the heat and pressure generated at the time of the Appalachian Revolu- 
tion. Their evolution then follows the general strike of structural 
deformation, whilst their local sand accumulation is controlled by the 
individual structure of the Clinton sandstone, which is depositional and 
cannot be determined from the surface. 

The greatest geological problems are in the Clinton horizon, and as 
yet remain unsolved. Explanations are required of the sudden cutting 
off of production, the great variation in rock pressure between adjacent 
wells, the short life of certain wells of good volume and the same pressure 
as older wells in the immediate vicinity, and the occurrence of oil in the 
very heart of gas fields at a higher level than the gas. 

J. E. M. H. 


DrrerRMINATION oF Core Samptes 1n Core C. Rubels. 


Oil News, 12, 412-413, 434, Oct., 1924. 

This paper deals with the technical difficulties of obtaining represen- 
tative cores. It is stated that the length of core recovered rarely repre- 
sents more than 75 per cent. of the formation cut. Examples are cited 
from the Los Angeles Basin, in which 181 cores were recovered out of 
186 runs. The average distance drilled by the barrel was 55-2 ins., 
and the average length of core recovered was 41-8 ins. This is pro- 
bably above the average for such operations—the drilling pane, con- 
tinuous and the operators familiar with the characteristics of the 
formations and the machinery they used. 


shale come, and what is the formation in the remaining 8 ft. ? 

A clue is obtained generally by the condition of the core barrel and 
the way in which drilling progressed. Various cases are considered : 

bottom, the rest being missing, it is probable that the remainder of the 
interval was a soft shale or sand—probably washed away and lost, not 
being able to exert enough pressure on the shell to force it into the 
barrel. Thus, a formation with alternate streaks of hard and soft 
material is the most difficult to core. 


substance, and a bituminous oye to a coke. 

(3) Owing to the “ whipping” or “ jumping” of the drill pipe the 
core may be broken up and chumed around until it loses ite original 
form and texture. An example was encountered in which the formation 
consisted of alternate streaks of oil-sand and brown shale, the sands 


‘becoming leaner and thinner with depth. It was desired to ascertain 
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the vertical limits of production. Three successive cores averaging 
8 ft. were taken. In each case a very soft, sticky brown shale was 
obtained, with a few fragments of oil-sand and harder shale disseminated 
through the mass. (This was logged as “ sticky shale."’) The relative 
amounts of the sand and shale could not be ascertained, and the cores 
were useless for the purpose for which they were taken. 

Such results are common, and the so-called “ rotten shales "’ are often 
due to this cause, rather than from the original formation. Drilling 
mud is built up in this manner, and under the pressure will become so 
consolidated as to resemble formation and be similarly logged. Careful 
examination will generally detect this, however. (Diagrams given.) 

In loosely consolidated sands the same “jumping” of the barrel in 
“rough"’ drilling causes the sands to break, and the drilling mud is 
forced into the fractures, giving mud laminations, often logged as “ thin 
streaks of sand and shale.” These cases may be detected by there being 
no break in the mud between the coating of the outside of the core and 
the laminations within the core, where viewed in longitudinal section. 

(4) The contamination of a barren sand by oil-saturated mud constitutes 
@ serious difficulty. If examined immediately after pulling out, a stain 
of oil can usually be seen around the contact between the drilling mud 
and the core, the central portion being barren. The oil soon works 
throughout the entire core, however, and the sand will then show a 
uniform oil-content. 

The reverse condition to the impregnation of a water or dry sand with 
oil may occur ; in this the sand is burned sufficiently to drive off the oil 
without fusing the sand ; there results a grey, barren, or almost barren 
sand. This is easily detected in a fresh core by the distinctive pungent 
odour. A core should be split down the centre so as to obtain a complete 
transverse section ; then it may be dug into, and reliable information 
obtained. The usual procedure is to remove the outside mud-coating 
and shave off perhaps a quarter to a half inch of formation for test. 
This is not sufficient. J. E. M. H. 


Tue Coorone Om Company or Avsrratia—Capt. E. de Hautpick, 
Petr. Times, Oct. 18th, 1924, 623-624. 


A résumé of a report upon the properties of the company, previously 
investigated by Mr. E. Clarence Wood, B.Sc., whose work is confirmed, 
its development being continued in the direction of oil geology. The 
conditions essential to the occurrence of commercial oil in the order 
of their importance are thus stated :— 

(1) Presence of sedimentary rocks not older than Ordovician. 

(2) Sufficiency of carbonaceous sediments of the sapropoletic type, 
originated from waxy and resinous matter of higher plants. 

(3) The nature and degree of metamorphism they have undergone 
(C. ratios). 

(4) The presence of sufficient thickness of sedimentary rocks to form 
oil basins with solid cover to prevent oil from seeping away, or being 
pushed to the surface of the earth by underground waters. 

(5) Their degree of saturation with salt water. 

(6) Such artesian water conditions as do not prohibit the accumu- 
lation of oil. 

(7) Suitable structural features and textural variations formed by 
gentle folding or faulting as will arrest the underground moving waters 
which are the principal agents of oil storage into commercial pools. 
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peat deposits in fresh water of woody plants, 

ich grow in swampy or marshy lakes on broad 

coastal plain areas mostly formed in fresh 

water These ordinary coals are high in oxygen and rich in so-called 
i . They are therefore designated as “ humic ” 

(6) On the other hand, decay-resistant elements, such as spore 

and pollen exines, seed envelopes and certain cuticles, are generally 
provided with resinous or waxy or oily protective substances. These, 
as well as the resin grains with which they are in most cases mingled, 
are all very high in hydrogen, and low in oxygen. The rocks in which 
they are prominent start as organic muds, sapropelitic in composition. 

The author infers from comparison of the gravities of the oil in 
different formations and regions, with special reference to the stages . 
of regional alteration of the mother rocks and other carbonaceous 
deposits found in the same formation, that petroleum is a product 
generated in the course of the geo-dynamic alteration of deposits of 
organic debris of certain types (waxy and resinous matter of the higher 
plants) buried in the sedimentary strata. The quantity and character 
of the oil generated are determined by: (a) the composition of the 
organic deposits at the beginning of its dynamo-chemical alteration ; 
(6) by the stage in the progress of the dynamo-chemical alterations of 
the organic substances ; (c) by the elimination under certain conditions 
of the heavier and more viscous hydrocarbons through filtration, 
incident to migration. 

In the Coorong Oil Company area investigated there are organic 
deposits of the so-called “‘ Moorland lignite,” which are visible deposits 
of a sapropelitic type. Thick beds of unconsolidated mudstones, 
shales, etc., have also been revealed in this area, examined strati- 
graphically. 

The author passes to a consideration of the origin of the substance 
known as “ Coorongite.”” Two discoveries only of this substance are 
recorded in Australia: both appearances synchronised with a period 
of exceptionally heavy rainfall. The flood waters after evaporation 
left large quantities of this body on the surface of the ground east of 
Salt Creek, in a part of South Australia known as the Coorong District. 
Its chemical characteristics and probable origin have been studied by 
the late Leonard V. Dalton (London), David T. Day (U.S.A.), and 
many other scientific men. 

The writer has been more fortunate than these authorities in having 
had the opportunity of studying the conditions in situ. 

Coorongite occurs in depressed portions of sandy plains i 


i Te 
. Coorongite does not contain sulphur, and hence i 
7-4 per cent. of volatile matter, 
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ype, submerged, and is spread upon t ground chiefly near the edges of 
these depressions at the high-tide mark. It has no connection with 
one the ground on which it is deposited. All the once flourishing vegeta- 
| tion is now dead on the depressed areas, from the lowest forms of moss 
and lichen to the sturdiest eucalyptus. The affected area exactly 
rae resembles a ring-barked paddock. Outside the Coorongite rings the 
ung vegetation is abundant and vital and the trees are loaded with blossom. 
The Ooorongite varies in thickness from 1 inch to 1 foot and close 
resembles 
nu- Louisiana R 
It is very q 
by and only 1-97 per cent. of ash, and 1 per cent. of fixed carbon. There 
ers is about 0-5 per cent. of actual moisture present. Deducting it from 
. the volatile matter we have carbon 67-29 per cent., hydrogen 11.23 per 
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cent. It yields nearly 27 per cent. of soluble constituent, and the 
residue contains from 30 to 40 per cent. of sand and other mineral matter, 
The soluble constituent is a clear, yellow, translucent, wax-like solid, 
softening at 30° and quite fluid at 42°. It dissolves in benzine, ether, 
chloroform and carbon disulphide, and is insoluble in water and methy! 
alcohol. It oxidises readily. The soluble constituent is unsaponifiable. 
Coorongite treated by solvents (¢.g., CS,) gives free mineral oil; thus it 
must be classified as a special type of bitumen, having the pecularity 
that its inspissated petroleum content during the process of soldifica- 
tion became associated with vegetable and mineral matter. A ton 
of Coorongite yields : Motor spirit, 22 gallons ; medium oil (illuminating 
and lubricating), 59 gallons ; heavy oils (lubricating), 23 gallons ; heavy 
oe oils, 65 gallons; tar, 44 gallons; coke (battery carbons), 
30 Ib. 

The oily distillate gives various oils (thin mobile to semi-solid thick) 
in the following fractions :—(1) 110°-170° C., 6-3 per cent. by volume ; 
(2) 170°-240° C., 27-3 per cent.; (3) 240°-295°C., 25-1 per cent. ; 
(4) 295°-300° C., 27-3 per cent. ; (5) residue 14-0 per cent. (E. Clarence 
Wood). 

During the fractioning there is no distinct “ break,”’ hence the oil 
from Coorongite consists of an intimate mixture of paraffins. 

This paper is to be concluded in a later number. bites 

J. E. M. H. 


Lz Pérrote Amérique CenTRALE (PETROLEUM IN CENTRAL AMERICA). 
La Revue Pétrolifére, September 27, 1924, 16, No. 96. 


The article under this title appeared in the journal, El Imparcail, of 
Guatemala City. 

In Guatemala the Lower and Middle Cretaceous (limestone and dolo- 
mite) cover the greater part of the departments of Huehuetenango, 
Quiché and Izabal, as well as an important area in the centre and south- 
east of Péten. 

To the north and centre of Honduras there exist sediments compressed 
and intercalated between the mountains formed of crystalline elements. 

At Costa-Rica the Saint Michel limestone is either Cretaceous or 
Tertiary, and it is not certain whether Cretaceous rocks exist in the 
South of Central America. 

The greatest extensions of uninterrupted Tertiary sediments are found 
in Péten department and the north part of Belice. These are not found 
in Salvador, and only isolated unimportant traces occur in Nicaragua. 
At Costa Rica the Tertiary again become important, occupying the 
strip of land separating the Lake of Nicaragua from the Pacific Ocean 
and stretching south towards Panama. 

Sedimentary formations older than the Nicosene in Central America 
have experienced considerable movements and dislocations, bringing 
to the surface crystalline selecote, probably altered Paleozoic. 

On the other hand the Pliocene and Quaternary rocks have retained 
their original horizontal position. Vertical displacements have given 
the actual relief of Central America. 

Neither Mexico nor Central America have yielded Petroleum, Asphalt, 
or other Hydrocarbons in rocks older than the Cretaceous. 

The petroliferous zone of Tampico Tuxpan in Mexico is formed of 
Mid-Cretaceous sediments, and the chief petroliferous horizon of the 
Tehuantepec and Tabosco-Chiapas fields consist of a Cretaceous dolomitic 
limestone. 

At Guatemala the formations holding Asphalt are Lower Cretaceous 
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(“Coban limestones”). At Honduras, again, the Lower Cretaceous 
form the sediments. 

From what has been said, the existence of Petroleum in the large 
regions of the centre and north of Guatemala, and in Belice (except at 
its centre) may be inferred. 

The petrographical nature and structure of the Cretaceous and Tertiary 
sediments to the North of Guatemala are favourable to this view. In 
these sediments there are two bituminous horizons, that of the Coban 
limestone (Cretaceous) and the bituminous limestones of Péten (Tertiary). 
There is a good cover of marl and limestone that will hold in such hydro- 
carbons as exist in the sandstones beneath. 

The Cretaceous beds in Guatemala and in the Alta Verapaz contain 
numerous folds, faults, etc., whilst the marls and sandstones of the 
Upper Tertiary found south of Péten and Belice have experienced but 
little displacement. North of Péten both the Cretaceous and Tertiary 
sediments are but slightly disturbed, showing a series of wide undulations 
with a curvative turned towards the south. 

Hence it is inferred that in the northern part of Guatemala and in 
some parts of Belice there is a zone of Cretaceous and Tertiary. 

Bituminous beds occur associated with a succession of porous and 
impermeable tracts, with few faults. Igneous intrusions have not been 
found. This seems to be the most favourable zone for oil prospecting 
in Central America. This zone resembles that of Central Texas rather 
closely. In both zones a series of step faults lead to Tertiary sediments, 
but slightly inclined. Again, in both, the Tertiary and Cretaceous 
sediments are lightly undulated, the undulations diminishing as the 
Ocean is approached. 

In Texas the Lower Tertiary contains the petroliferous fields of Domo- 
Salado. Petroleum exists in the salt-domes of Upper Tertiary of the 
Mexican Isthmus, of which the Guatemala geological formations are the 
westerly prolongation (Salines Nueve Serros). 

These remarks are based upon the geological studies made by Dr. 
Carle Sapper, and upon the geological map of North America “ 
by the geological service of the United States. J. E. M. H. 


AND REFINING. 


Action or on Purp Orcanio SULPHUR 


Comrounps Dissotvep NarutHa.—A. E. Wood with A. Lowy and 
W. F. Fargher. Ind. and Eng. Chem., 1924, 16, 1116-1120. 

The effect of various petroleum-refining agents on typical sulphur 
compounds has been investigated, both quantitatively and qualitatively. 
Standard solutions of the amyl mercaptans, n-butyl sulphide, diethyl 
disulphide and thiophene in specially purified naphtha were used for 
the quantitative tests which were carried out under standard conditions. 
The desulphurising effect of the reagent and, in some experiments, the 
sulphur dioxide liberated were measured. 

It was found that sulphuric acid reacts with mercaptans to oxidise 
them to disulphides, which are then only slowly oxidised by the acid. 
Relatively large amounts of acid are required to remove the mercaptans 
completely, as much as 40 per cent. being necessary to lower the sulphur 
content of a solution of amyl mercaptan in naphtha during one hour’s 
action. Below 40 per cent. the sulphur content actually increased. 
Sulphides and disulphides are, however, readily removed by the acid, 
but this action is dependent solely on the high solubility of these com- 
pounds in the acid and not to chemical action, as in the case of thiophene, 
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Tue OF Mexican By “ Docror Treat- 


Lrewtre Pararrtn O11, A Benzot not Requintnc RecENERATION. 


which is removed in the form of its sulphonic acid. Carbon disulphide 
alone appears to be quite insoluble and able to resist the action of the 
acid. Hydrogen sulphide is oxidised to free sulphur, which remains 
dissolved in the oil. 

The results obtained with sodium plumbite confirm the observations 
of Wendt and Diggs (see previous abstract), the addition of sulphur 
merely increasing the sulphur content. The sensitivity of the reaction 
appears to be very high; 1 part of amyl mercaptan is 100,000 parts of 
naphtha, giving a distinct “ positive” indication. With the exception 
of hydrogen sulphide, which is removed as lead sulphide, all the other 
sulphur compounds examined remained unaffected. Oil containing 
free sulphur, however, gave a slight indication after six months, probably 
owing to the formation of hydrogen sulphide. 

The action of copper oxide on mercaptans is determined by the tempera- 
ture, length of treatment and the method employed. The formation 
of copper mercaptides is very incomplete, and when formed they are 
unstable, readily reacting with unchanged oxide to give the disulphide 
and cuprous oxide. They are converted by heat into cupric sulphide 
and alkyl sulphides, which explains the effectiveness of distilling certain 
oils over copper oxide (Frasch process). Apart from the mercaptans, 
hydrogen sulphide was the only other sulphur compound examined 
which was removed by this agent. 

Sodium hypochlorite converts the mercaptans into disulphides and 
hydrogen sulphide into free sulphur, but no indications of further action 
were found. On the other hand, carbon disulphide is completely 
oxidised to sodium sulphate and carbonate, this reagent being the only 
one capable of attacking it. Contrary to prévious statements, hypo- 
chlorites appear to be without action on other sulphur compounds. 

Aluminium chloride was found to be a very effective desulphurising 
agent both at room and at elevated temperatures. At ordinary tempera- 
tures, additive compounds are formed with mercaptans, sulphides, 
disulphides and thiophene, but as the temperature increases these are 
decomposed with the formation of hydrogen sulphide, which can then 
be removed by other methods. 8. F. B. 


MENT.” —D. W. Sissingh. Brennstoff-chemie, 1924, §, 234. 


Earlier investigations (Chem. Weekblad, 1922, 19, 489) proved that 
the action of sodium plumbite solution and flowers of sulphur leads 
to a considerable increase in the sulphur content. By redistillation, 
the sulphur is again eliminated, and large quantities of H,S. are pro- 
duced. The “ Doctor Treatment,” as applied in practice, is (in its 
present form) not applicable to crude Mexican distillates. 

In Mexican distillates the sulphur can go into solution. After some 
months a beautiful sulphur crystal was observed in a distillate which 
before (after the “‘ Doctor treatment ’’) had been treated with sulphur. 
Borneo distillates, too, can dissolve sulphur. It would be dangerous 
to treat with sodium plumbite solution without sulphur, while then the 
distillate may contain lead or there will be formation of lead containing 
deposits in the storage tanks. H. 1. W. 


—A. Thau. Gas & Wasserfach, 1924, 67, 163. 


After removal of paraffin wax from the H.O. and P. fraction of lignite 
tar, the oil forms a very suitable substitute for heavy gas tar oil in 
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benzol recovery. It has I.B.P. 230° C., 2 per cent. over at 50°, 40 per 
cent. at 300° and F.B.P. about 400°C. The set point is -4°C., flash 
point 100° C. and sp. gr. *915. The oil separates readily from water, 
therefore direct cooling water can be employed, and does not require 
redistillation as it retains ite fluidity over long periods. Tar spray and 
polymerization products from coal gas are insoluble in lignite oil, and 
can therefore be removed as a sludge. Naphthalene is almost insoluble 
until a small amount of benzol has been dissolved by the oil, when its 
solvent power becomes equal to that of coal tar oil. F. G. P. R. 


Dunstan, F. B. |Thole and F. G. P. Remfry. J. Soc. Chem. Ind., 
XLII., No. 24, 179T. 


Bauxite is a convenient natural gel which, after roasting, can be 
used to absorb the impurities present in petroleum. The chemical 
composition of the bauxite has no bearing on its effectiveness, as different 
samples of the same composition behave very differently in practice 
and the value of a sample can only be determined by actual experiment. 
The property is due to the porous nature of the bauxite which appears 
to be singularly adapted to the purpose in view. Originally bauxite 
was used for decolourising kerosene and paraffin was, and latterly has 
been used for the removal of sulphur compounds. In 1918 it was 
recorded that bauxite is a colloidal adsorbent of the first order for 
organic sulphur derivatives, that freshly ignited bauxite gives the 
best results, and that bauxite is in itself a sufficient refining agent for 
kerosene and sulphurous distillates. 

The size mesh which the bauxite will pass is a matter of importance ; 
the finer the bauxite the better is the colour removal, whilst on the small 
scale 30/60 mesh is the optimum size for small scale working. On the 
works scale 20/40 mesh has to be used to save waste and ensure sufficient 
contact of the oil with bauxite. 

Roasted bauxite contains a large number of microscopic pores, and 
therefore possesses an enormous surface area and consequent surface 
energy. When oil comes in contact with freshly ignited bauxite a 
considerable rise in temperature takes place, a property of value in 
determining the efficiency of the bauxite. Freundlich’s law for adsorp- 
tion is followed, showing that physical adsorption and not chemical 
action takes place in the removal of impurities from oil. Experiments 
show that this applies both in the case of colour and sulphur removal. 
Bauxite acts as a polymerising agent on unsaturated bodies, and may 
be used for this purpose in treating cracked spirits containing unsaturated 
bodies. A cracked spirit, which normally gives a yellow distillate, 
after being filtered through bauxite gives a colourless distillate and a 
gum containing residue is obtained. Similarly colourless distillates 
may be obtained by passing the vapours of cracked distillates through 
hot bauxite, when the unsaturated bodies are polymerised and retained 
as gummy substances in the pores of the bauxite. 


In the practical handling of bauxite a predetermined volume of oil 
is filtered through a definite weight of bauxite, the bauxite is then 
steamed until no further kerosene can be economically removed, fresh 
bauxite to replace handling losses and the bauxite is roasted in excess 
ofair. Roasting is carried out at 500° in a rotary or other type of furnace 
which allows. considerable excess of air to come in contact with the 
bauxite. The success of the roasting operation can be determined 
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by placing about 50 grams of the bauxite in a small brass vessel called 
an ergometer, and adding 20 cem. of kerosene at the same temperatire 
as the bauxite. A rise of 16° is obtained with new bauxite and 12-14° 
with regenerated bauxite. After roasting bauxite must be kept out 
of contact with moist air before use, and is therefore best cooled and 
used immediately. The shape of the containers used in filtration is, 
within reasonable limits, of little importance, and a vessel containing 
1-2 tons is a convenient size. As colour compounds are removed before 
sulphur compounds, the most efficient method of working is to use the 
filters in series in a counter current manner. No advantage is obtained 
by increasing the pressure on the oil during filtration, but better results 
can be obtained if the air is removed from the roasted batixite by heating 
in vacuo and then admitting the oil. Under these circumstances more 


heat seems to be developed and the oil undergoes some cracking. 
T. A. 8. 


Tae CHemistry or IN THE INpDUSTRY.— 
Gerald L. Wendt and 8. H. Diggs. Ind. Eng. Chem., 1924, 16, 1113-1115. 
The authors have investigated the action of sodium plumbite solution Fr 
on various types of sulphur compounds likely to be present in petroleum 
distillates. They have shown that previous explanations of its action 
and of the part played by the sulphur generally added during the treat- 
ment of oils by it are incorrect. Of the sulphur compounds investigated, 
hydrogen sulphide and alkyi/mercaptans were the only substances 
which gave a “ positive” test, sulphides, disulphides and free sulphur 
showing no indications whatever. Hydrogen sulphide reacts with 
sodium plumbite to give a heavy black precipitate of lead sulphide ; 
it can, however, be just as easily and completely removed by caustic 
soda. Mercaptans react to give a yellow precipitate of the insoluble 
lead alkyl mercaptide, of the type R.S. Pb. 8.R., but in oils this rapidly 
blackens owing to the oxidising action of the free sulphur always present, 
lead sulphide and the corresponding disulphide being formed. The 
latter, being insoluble in the aqueous solution, passes back imto the oil, Ka 
but as it is without further action on the plumbite, the oil is “‘ sweetened,” 
that is, no longer contains sulphur in the form of hydrogen sulphide or 
mercaptans. The formation of the black lead sulphide on the addition 
of sulphur, when insufficient is present in the oil, is often a useful indica- 
tion of the presence of mercaptans in highly coloured oils, the colour 
of which masks the usual yellow precipitate. It is not necessary for 
sodium plumbite to be present in order that the oxidation of mercaptans 
by the sulphur may proceed, for sulphur alone reacts, a fact which 
no doubt explains the “ageing” of distillates. Higher mercaptans, 
such as those likely to be present in the heavier oils, do not appear to 
react nearly so readily with plumbite. This is partially accounted for 
by the much lower solubility of the mercaptans in the aqueous layer, Li 
with the consequent lack of contact between the reacting substances, 
and also by the greater solubility of the lead mercaptides when formed 
in the oil. The former may be overcome by the use of alcoholic sodium 
plumbite, but to overcome the latter the addition of sulphur becomes 
essential. Pressure distillates generally contain sufficient free sulphur 
for this purpose, but straight-run distillates require added sulphur. 
The black precipitate itself acts as a refining agent. Analysis of a 
imen showed it to contain a considerable quantity of adsorbed 
highly sulphurous oil, as well as lead sulphide, traces of mercaptides and 
sulphate. From this it would appear that not only does the precipitate 
act through its adsorptive properties, but it also acts catalytically in 
bringing the reacting substances into closer contact. 


. 
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Oils which have been previously “ sweetened ” often become “ sour” 
on redistillation. This has been shown to be due to the interaction 
of sulphur and the higher mercaptans not previously removed by 
plumbite, which reaction experiments have shown readily occurs between 
350°-400° F. This difficulty can be obviated either by previously 
removing the higher mercaptans by alcoholic plumbite or by removal 
of the free sulphur through the agency of an added lower alkyl lead 
mercaptide, ¢.g., lead ethyl mercaptide. A method of analysing oils 
for free sulphur and mercaptans is given. The oil to be analysed is 
first treated with acid lead acetate to remove hydrogen sulphide and 
then divided into two portions. One is treated with lead ethyl mer- 
captide; after a short time the precipitate collected, washed with 
acetic acid to remove unchanged mercaptides and the residual lead 
sulphide weighed. This gives the free sulphur present. To the second 
portion sodium plumbite and sulphur are added, the tle giving 

F. 


the amount of mercaptans present. B. 


FracTionaL DISTILLATION FOR THE SEPARATION OF THE CONSTITUENTS 
or Prerroteum.—W. A. Peters, junr. Ind. Eng. Chem., 1924, 16, 
1126-1130. 


The theory of fractional distillation and the mathoonationl formule 
used in designing fractionating columns are discussed. Experiments 
are described using a small bubbler cap plate column in which these 
formule have been checked, using mixtures of known composition. 
Graphs, obtained from test distillations in the same apparatus using 
mixtures of petroleum distillates, are given. A method is suggested 
for determining the proper balance between the heat consumption, 
column efficiency and the sharpness of the cut when designing fraction- 
ating columns. 8. F. B. 


Katuca-Biack Spa O1n.—Russ. Oil Bull., p. 17, Aug. 15, 1924. 


Engineer A. G. Popitch has invented a method of refining Kaluga 
oil, which may be an object of serious interest to the community of 
oil producers. The method of refining Kaluga oil by this method gave 
not less than 50 per cent. distillate of lubricating oils, 8. G. 0-918, tempera- 
ture 150° C., and viscosity 5 at 50°. Further distillation of the mixture 
with superheated steam showed the possibility of extracting lubricating 
oils from Kaluga oil. The by-products received are in themselves of 
value, and may serve as raw material for further chemical investigation. 

Ze 


Licut Perroteum Oms: Purirication or.—F. H. Smith and G. J. Ziser. 
U.S.P. 1,507,692, Sept. 2, 1924. 


Light hydrocarbon distillates for use as motor fuels or lamp oils 
contain compounds which produce tars, resins, gums and colouring 
matter. It has been found that by exposing the distillates to heat or 
light polymerisation of the gum and tar forming constituents takes 
place, and that after the removal of these polymers the oil exhibits no 
further tendency to colour or gum formation. Petroleum acids are 
also formed by this ageing process, and aftér neutralisation by caustic 
alkali can be removed, together with the gumming polymers by agitating 
the oil with a small quantity of acid treated clay. A oe for carrying 
out the process is also described. F.G P.R. 
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TREATMENT oF Actp Stupew.—W. N. Davis and G. A. Davidson. Assrs. to 
es Oil Co. U.S.P. 1,511,721 of Oct. 14, 1924. (Appl. June 19, 

Acid sludge, obtained in petroleum refining, is hydrolysed by mixing 
with water and injecting sufficient steam to raise to hydrolising tempera- 
ture. Hydrolysis is completed and separation obtained under 50 Ib. 
pressure. T. A. 8. 


Hyprocarsons, ParticuLarty Crupe Prrroteum: TREATMENT oFr.— 
W. Dederich. E.P. 191,037 of Dec. 22, 1922. 


Crude petroleum or petroleum distillates boiling above 100°C. can 
be desulphurised by heating to 100—110° C. with metal soaps, such as 
the fatty acid salts of alkaline earth metals, and heavy metals such as 
iron. The metal sulphides formed by combination of sulphur from the 
hydrocarbons and metal from the soaps is precipitated, and the free 
fatty acids are run off from above the oil. To prevent a state of equili- 
brium in the reaction occurring, a small quantity of water, or a catalyser 
in the form of an alkali metal or earth metal, for instance metallic sodium, 
is added. The addition of metal soaps to non-sulphurous petroleum 
oils enables these to be distilled at a greater rate, whilst at the same time 
giving cleaner fractionation than without addition of = soaps. 

. G. P. R. 


Taxs or AND or.—Thermal, Industrial 
and Chemical Research Co. and D. Rider. E.P. 221,528 of April 10, 
1924. 

Oils or tars are passed through a pipe coiled within a still containing 
molten metal maintained at a few degrees above the boiling point of 
the liquid it is desired to vapourise. One end of the coil opens inside 
the still above the level of the molten metal, the oil thus flowing in a 
thin layer over the surface of the metal before leaving the still by a 
draw-off pipe. Over heating of the oil and formation of coke is avoided, 
and only the desired fraction is vapourised. F. G. P. R. 


Removine ASPHALT From Perroteum.—R. N. Donaldson 
and R. McCollum. U.S.P. 1,506,115 of Aug. 26. 
The colloidal asphalt is flocculated by treating the crude petroleum 
with dilute sulphuric acid without sulphonating the aromatic hydro- 
carbons. The asphalt is then removed by filtration. 8. F. B. 


CRACKING AND HyDROGENATION. 


Tue Treatment or Mexican AspHatt AND Pararrin Wax BY 
UNDER Pressure Sopium FoRMATE AND WITH CARBON MONOXIDE 
anp Warer Resrecrivery. H. I. Waterman and F. Kortlandt. Recueil 
des Travaux Chimiques des Pays-Bas, 45, 249-257, 1924. 

The researches of Franz Fischer on hydrogenation with sodium formate 
and with CO and H ,0 respectively were carried out with Mexican asphalt 
and paraffin wax. 

Experiments with sodium formate: The experiments were carried 
out at 400°-425° in a stationary vertical autoclave of about 250 c.c. 
capacity. The sodium formate experiments were always compared 
with cracking experiments. The differences in oil yield between both 
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ass. to experiments were not large. 
une 19, were carried out at 420° 0. with paraffin wax. An autoclave was used 
which could be shaken continuously. Each case was 


with 300 gr. of paraffin wax at 420°C., either alone (cracking) or with 


mo the addition of 35 gr. of water, while carbon monoxide was 
60 Ib to 18-5 atmospheres respectively. From the analysis of the gases i 
“a Ve appeared that a considerable portion of the carbon monoxide with 

; water must be transformed into ane Never- 
or.— 

was much smaller than in the experi- 

C. can ments of Fischer and Schrader, but, if indeed it is the nascent hydrogen 
uch as that reacts with high velocity, one would have still expected to find 
uch as considerably less of ‘ 
ym the i i 
free 
equili- 
talyser extent as a hydrogenating mixture. 


The experiments described are not necessarily in conflict with those 
of Franz Fischer and H. Schrader, for Fischer worked with substances 
such as brown coal, which contain oxygen, while the products used by 
W. and K. contain little or no oxygen. ee w 


TRANSFORMATIONS CAUSED BY Heatinc Mrxtrurms or Brown CoAL AND 


Travaux Chimiques des Pays-Bas, 45, 258-261, "1924. 
& previous study, p. 249, preceding abstract.) 
_In order to obtain constant results the brown coal was placed in « 
medium, which was liquid at the temperature of the reaction, 
it was obvious to use paraffin wax for this purpose. 

The brown coal contained 30 per cent. of moisture. This “ Lema- 
tang " brown coal originated from the Dutch East Indies. 

The experiments at 423° showed that hydrogen at low pressures is 
used up by brown coals; also the mixture of carbon monoxide and 
water of the formed from gists the came 
result ; and obviously it has a still stronger action than the molecular 
h 

While the course of the pressure curves at the previous experiments 
with paraffin wax indicated the absence of any hydrogenation, the 
course of the pressure curves with mixtures of paraffin wax and brown 
coal is quite different, and the results of the gas analysis, too, indicate 
vigorous hydrogenation. H. I. W. 


HYDROGENATION WITH A MIXTURE OF CARBON MONOXIDE AND WATER AND 
with Hyprocew. H. I. Waterman and F. Kortlandt. 
Recueil des Travaux Chimiques des Pays-Bas, 43, 691-701, 1924. 


The hydrogenation of brown coal at 423° (compare Le., p. 258, 
abstract) depends on the constituents in the semi-coke ; that the semi- 
coke is active towards hydrogen from carbon monoxide and water and 
towards molecular hydrogen, and that the low temperature tar is prac- 
tically not hydrogenated by a mixture of carbon monoxide and water ; 
this is in agreement with the views of Franz Fischer, who is of opinion 
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that it is chiefly the non-bitumen like constituents of the brown coal, 
which are hydrogenated. 

Farther, it is shown that the semi-coke functions as positive catalyst 
for the reaction CO+H,0--CO,+H,. 

It is therefore advantageous in technical hydrogenation with car. 
bon monoxide to distil the brown coal first at a low temperature, and 
then hydrogenate the semi-coke, so obtained, in a liquid disperse 
medium. 

As regards the course of the hydrogenation, so far as is already estab. 
lished, that by treating semi-coke from brown coal both with hydrogen, 
and with a mixture of carbon monoxide and water, the greater part 
of the hydrogen enters the complex, while simultaneously we always 
have to do with the extraction of oxygen with the formation of water 
and dioxide respectively. H. I. W 


Tee Preparation or Actrvm CARBON FROM ASPHALT AND ANTHRACITE 
BY THE Action or Ioptne. F. Nellensteyn. Chemisch Weekblad, 21, 
533-536, 1924. 


It was proved that strong adsorbing kinds of carbon are formed by 
the action of iodine. Explanations are given for the low yield at activa- 
tion of carbon by oxygen and for the increase in activity of active car. 
bon at the action of iodine. 

The action of HI on different sulphur containing mineral oils gives 
the formation of H 5S. H. I. W. 


Facts anp Faxes Amono Crackine Procusses (Part I.).—R. H. Brownlee. 
Chem. Met. Eng. 31, 737. 


An interesting account of the development of cracking, its effect on 
the petroleum industry, and the consumer of gasoline. The quantity 
of straight run gasoline from crude oil is not sufficient to meet the demand, 
and cracking processes during last year accounted for 2,000 million 
gallons of the total production in the United States. The author dis- 
cusses shortly the meaning of cracking from a chemical point of view 
and sums up the patent situation, holding that so far as heat and pressure 
are concerned there is only one basic process, which was invented long 
before there was any demand for gasoline. The development of ingenious 
apparatus for carrying out the process is another matter, and all due 


credit should be given on that account, but not on account of the process. 
R. P. 


Possistuities In THE Low Pressure Crackine or Low Grape Or. 
—Carl J. von Bibra. Ref. and Nat. Gas Mfr., 3, (10), 13. 


The author discusses the theory and principles of cracking bringing 
into consideration the Nernst Equation, Le Chatelier’s theorem and 
the equilibrium conditions which the cracking process tends to establish. 

He suggests a process, to work at atmospheric pressure, thus economis- 
ing in the cost of plant, for the utilisation of asphalt or heavy residues. 

A vertical column of refectory fire-brick is filled with balls of similar 
material. The column has a vapour outlet at top and a fire-grate at 
the bottom. Near the top there is a trapped inlet for the balls, which 
enter the column coated with asphalt, or fuel, at about 150°C. While 
travelling down the upper part of the column the lighter fractions are 
distilled, by the hot gases from below, at about 400° C. 

As the balls descend they carry the undistilled oil into the cracking 
zone, which removes all volatile compounds leaving the balls covered 
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with coke. At this point steam is injected into the column. The steam 
reacts with some of the coke, forming water gas, and the remainder of 
the coke on the balls passes into the combustion zone where air is admitted . 
The air cleans the balls, which are conveyed to the oil bath to gravita 
again into the top of the column. R. P. 


DissERTATION ON Crackine (Part 2).—H. Gault. Les Matieres Grasses, 
197, 6907. 

The author continues his paper on cracking, and in this section sum 
marises the results and conclusions of the work carried out by Silliman, 
Marchant, H. Vohl, Berthelot, Young, Armstrong and Miller, Vivian 
B. Lewis, Pring and Fairlie, F. Haber, Worstall and Burwell, Bone and 
Jordan, Bone and Coward, Hempel, Engler, Egloff, Zanetti, Egloff and 
Moore, Davidson, Clingaert. 


PREPARATION OF A Nicket CatTatyst anp Its Repuctne AcTIvity.- 
M. Lietz. J. pr. Chem., 1924 (ii.), 108, 52-60. 


A nickel catalyst for hydrogenation is prepared as follows :—A 3-5 per 
cent, solution of nickel sulphate is precipitated at the ordinary tempera- 
ture with sodium carbonate solution. The precipitate is washed, dried 
in a vacuum, and reduced for the minimum time necessary in hydrogen 
at 300°. 

Experiments using sodium cinnamate showed that the extent of 
reduction is proportional to the catalyst used. The rate is increased 
by shaking, and, as the concentration of the sodium cinnamate present 
has no effect, it would appear to be determined by the diffusion of hydro- 
gen into the metal. 8. F. B. 


Art or Treatinc Perroteum Ors.—Charles 8. Palmer. U.S. P. 1,514.098. 
An intermittant process for cracking heavy oils is specified, wherein 
the oil is heated to cracking temperature in inclined parallel tubes set 
in a furnace. The tubes fit into headers at each end and are thus con- 
nected to two upright tubes, of large diameter, which carry the oil 
from and to a large horizontal drum, elevated 70 feet above the furnace. 
A hydrostatic pressure of about two atmospheres will exist in the cracking 
tubes. From the drum a vapour pipe leads the cracked vapours to a 
condenser and gas separator. The plant is charged and heating causes 
a thermo-syphon circulation which is continued until the oil in the 
system becomes so filled with coke as to make it dangerous or uneco- 
nomical to continue. R. P. 


Process OF AND APPARATUS FOR CRACKING OR ConvERTING O1Ls.—Otto. 
P. Amend. U.S.P. 1,512,263. 

The process is applicable for the cracking of any of the higher boiling 
point petroleum distillates. The oil is heated in a still by means of 
non-metallic (graphitic carbon) electrical “ resistors,” preferably of a 
tubular shape whereby a relatively large area is presented by the inner 
and outer surfaces, insulated from the body of the still. A high amperage 
current of low voltage is passed through the “resistors” to maintain 
the oil at a high temperature, and an inert gas is introduced. A pressure 
of 50 to 150 lbs. per square inch is maintained in order to force the oil 
into contact with the heating elements. By this means a high local 
dissociating heat can be applied to the oil without the necessity of heating 
the metal of the still from outside. Temperatures used vary from 500° 
to 750° C. R.. P. 
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Process or Convertine O1rs.—Otto. P. Amend. U.S.P. 1,512,264. 


The plant is the same as in Pat. No. 1,512,263. There is a distinct 
advantage in having one or more electric heating elements above the 
surface of the oil. It is also desirable that one or more of the electrically 
heated carbon tubes, packed with a porous mass of carbon, should fill 
@ cross section of the vapour. Contrary to expectation, the higher the 
heat used with carbon “ resistors,” even up to a white heat, the freer is 
the condensate from unsaturated hydrocarbons and colouring matter. 
Cracking in the presence of heated graphitic carbon at red to white 


Merrnop or Brenpinc.—T. L. Kerr. U.S.P. 1,503,792 of 
Aug. 5, 1924. 

To overcome the difficulty of stratification when casing head gasoline 
is mixed with heavier petroleum distillates to form motor fuels, the 
different components are distilled from separate stills and their a 
united before passing to a common condenser. FPF. G. P. R 


ImproveD Process oF PREPARING FUBLS COMPRISING ALCOHOL AND LiquIp 
Hyprocarsoy.—Soc. Ricard, Allenet & Cie. E.P. 206,516 of Nov. 5, 
1923. Oonv. (France) of Nov. 4, 1922. 

Mixtures of alcohol and hydrocarbon can be easily dehydrated by 
treatment with anhydrous or potassium carbonate. When 95-5 per 
cent. aleohol is mixed with twice its volume of light petrol (Sp. Gr. -808) 
After shaking with a small 
quantity of potassium carbonate the temperature of separation is 
reduced to 4°, and a further treatment reduces this temperature to -17°. 
The dehydration is rapid and allows of a continuous operation on the 
industrial scale. The addition of binding agents such as cyclohexabol 
ether, benzene or higher alcohols facilitates the reaction and better dehy- 
dration is obtained. T.A.8. 


Improvep Moror Sprair.—G. Scaravelli. E.P. 206,147 of Oct. 23, 1923. 


The fuel consists of methylated spirit 75 pts., kerosene 20 pts., and 
ether 6 pts. It may be prepared by mixing together 84 litres of 95 per 
cent spirit, 20 litres of kerosene and 350 grs. of sulphuric acid, the acid 
being subsequently neutralised by the addition of 1200 grs. of lime. 
An alternative fuel contains 3 pts. of amyl acetate, or 5 pts. of nacetone 
in place of the 6 pts. of ether. Castor oil to the extent of 5-10 per cent. 
may be added as a lubricant. Improved engine efficiency is claimed. 

T. A. 8. 


Lousricatine anp WaxEs. 


Process ror Lowerine THe Corp or Lusricatinc Ous.—J. W. 
Weir and W. J. Ryan, Junr. U.S.P. 1,509,325. 


Lubricating oil stock is diluted with naphtha or other petroleum oil 
diluent and the product thoroughly mixed with a finely divided wax 
adherent medium, such as diatomaceous earth, fuller’s earth, etc. The 


Kerosene Into Doing arocarpons stically 
no loss as gas and carbon. R. P. 
Motor Srrrits anp Or FvEts. 
W: 
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mixture is cooled to 0° F. and a filter press. The lubri- 
cating oil is recovered from the filtrate by distillation and the paraffin 
wax from the filter cake by extraction with a hot solvent. . 
R. W. L. C. 


Meruop or TREATING O1.—James W. Weir. U.S.P. 1,509,326, 
c.f. U.S.P. 1,509,325 (preceding abstract). 

The process is an improvement on that disclosed in U.8.P. 1,509,325 
in that the spent comminuted material previously used in decolourising 
medium. R. W. L. C. 
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Coat, Prtce anp AsPHALT. 


Waat Asour Om D. Kirkpatrick. Chem, and Met. Eng., 
October 20, 1924. 

The article dealt broadly with the position, past and present, of the 
oil shale industry in America. 

Some of the richest oil shale deposits of America occur in the Western 
States and are of cretaceous and tertiary age. The Green River forma- 
tion is cited as being one of the richest deposits. Thedeposits are rarely 
of uniform thickness or quality, the oil content varying from 5 to 65 
gallons of oil per ton of shale. Thin layers have been found which will 
give 90 to 100 gallons per ton. The oil-bearing shales of the Green 
River district are of three types—papery, massive and curly, but gradua- 
tions of one into the other tly occur. It is estimated that the 
oil shale resources of Colorado, Utah and Wyoming contain 14 times as 
much oil as has been taken from the ground in the entire history of the 
American Petroleum Industry. The history of the oil shale industry 
can be divided into five periods as follows :—{1) 1908-1912, that of the 
prospector; (2) 1913-1915, the geologist; (3) 1916-1918, the land 
speculator ; (4) 1919-1922, the promoter; (5) 1923 the technologist. It 
may be said that in the first period prospectors first brought oil shale 
to the public notice. Attempts at retorting were made and for a short 
time the rock used for ornamental and insulating purposes. In the 
next period the shale formations were studied and reported on by geo- 

logists, and much was done to bring the importance of an oil shale to the 
Government's notice. This was followed by the inevitable land specu- 
lator’s activities, which unfortunately did much to retard the growth of 


ally bought up by big oil companies, and at the present day are being 
held as a reserve for the future. The promotor, with his retort, caused 
another temporary interest to be taken, but a further set back to the 


Coat rrom Or SHatz.—F. C. Gaisser. Breunstoff, Chem., 1924, §, 254. 


Oil shales were heated with caustic soda or carbonate under pressure, 

and the residue treated with mineral acid to remove inorganic material. 
The residual brown powder contained 2-15 per cent. of ash, and had a 
calorific value of 6500-7800 cals. A tar yield of 33-45 per cent. was 
cent. of gas similar to good coal gas. The 
P. G. P. 
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Brrominovus Oris OBTAINED FROM THE DISTILLATION OF ABRUZZO BITUMENs, 
G. Cessettini. Giorn. chim. ind. applicara, 1924, 6, 277. 


These oils are reddish-brown in colour with a bluish fluoresence, have 
an aromatic bituminous odour and burn with a sooty flame. 
have a sulphur content of 1-7 per cent. calorific value of 11,000 cals., and 
a specific gravity of 0-920-0-930. After purification, which is both | 
and costly, a distillation test gave: boiling, between 80°-150°, 6 per 
eent.; between 150°-250°, 30 per cent.; from 250° to above 360°, 
56 per cent. The heavier portions give characteristic precipitates of 
icthyol derivatives with mercuric chloride and icthyol-sulphonic acid 
on treatment with sulphuric acid. 8. F. B. 

Orm-SHate TECHNOLOGY IN THE Makinc.—Sidney D. Kirkpatrick. Chem, 
and Met. Eng., 31, No. 18. Pp. 688-692, Nov. 3, 1924. 

The assistant editor of this Journal contributes an interesting paper 
upon this subject, promising at the same time-to return to and further 
elaborate some of the sections under which he presents it. 

Mining, crushing, retorting, refining and the economic problem of 
producing the necessary commodity advantageously to consumer and 
producer are here treated. 

(a) Mining.—After stating that in Scotland more than half the cost 
of producing refined oil-shale products was accounted for by mining, 
the writer points out that so far as many American oil-shale deposits 
are concerned, such as those of the Eastern and Mid-Western States, 
and the great deposits of the Green River formation in Colorado, Utah 
and Wyoming, the analogy between coal-mining and oil-shale mining 
cannot be pressed too closely. 

An oil-shale seam may vary from 35 to 50 ft. in depth and lie hori- 
zontally or nearly so, and again the shale outcrops are usually high above 
the “plant” sites. Again, the drainage problem for shale is not a 
menace. Development costs per ton will be lower for shale from the 
vastly greater tonnage recoverable per acre of land through the same 
length of permanent openings. These thick shale beds are less difficult 
to work because the mechanical problems of loading can be attached 
to the best advantage ; moreover, blasting on a large scale can be used. 

The above facts favour the mining of shale; on the other hand, oil- 
shale from its tough rubbery nature is more difficult to drill. 

It is predicted that most of the shales of the Western deposits will 
be mined by underground methods, and the pillar and chamber system, 
or a modification of it, in which the pillars are left standing (breast-and- 
bench method of metal mining). Holes are drilled in the upper parts 
of the bed and after the lower part is removed by vertical drill holes. 
The output in the zine mines of South-West Nussiori by this mode was 
highly economical compared with the Scottish shale mines in 1919. 

In relatively few cases open-cut or quarrying methods will be possible, 
and this will be economically advantageous. A vertical cross-section 
of outerop of the “‘ Mahogany ”’ bed of oil-shale near De Beque, Colorado, 
shows the possibility of this open-cut method. (Figs. 2 and 3, pp. 
689-690.) 

(b) Crushing.—This is a very variable requirement. 

Its tough, springy nature makes it more difficult to disintegrate than 
such material as coal. The heat may make the richer forms of shale 
pasty, and thus jaw-crushers are often found unsatisfactory. The chief 
types of equipment adapted to oil-shale include, besides jaw-crushers, 
gyratories; plain, corrugated or spiked rolls; hammer mill and ring 
pulverisers ; with ball-and-rod mille for finer grinding. 


The run-of-mine ore is conveyed to the crushing plant by aerial or 
inclined trams and dumped into bins above the crushers. These dis- 
charge into secondary bins, from which the crushed shale is fed by 
gravity to the retort or elevated to it by belt-and-bucket conveyors. 


A. Factors connected with the design and construction of the retorting 

equipment :— 

1. Capacity and Continuity of Operation.—In America, in view of the 
large quantities treated, a high capacity is preferred for the retorting 
unit. Continuity of operation is obviously advantageous. 

2. Durability of Construction—Strong and durable materials are 
highly desirable. Repairs spell loss of production. 

3. Method of Heat Application.—This is external, as in a coal retort 
and internal by introducing steam and some inert gas, or even 
by combustion of the shale itself. The problem is to apply the 
heat uniformly throughout the charge. 

4. Mechanical Features.—Retorts must be simple in construction, 
with moving parts in the heat zone reduced to a minimum. 


B. Factors influencing qauntity and quality of the product 
obtained :— 


1. Rate and Control of Heating.—Temperature, pressure and time 
absolutely determine the character of the product. The bituminous 


2. Heat Distribution.—Every shale particle should be 
under similar conditions (involving finely divided shale particles). 
3. Size of Retorted Shale.—This is controlled by the previous factor 

and the greater cost of fine grinding: shale dust is a very serious 
4. Removal of Vapour from Retort: and 5. Cracking.—The nature of 
the cracking process by which the vapours are formed from the 
oil-yielding material in the shales makes it obviously necessary 
to remove them as rapidly as possible and protect them from the 
higher temperatures; that would cause excessive production of 
fixed gas, as well as other undesirable decomposition products. 
Large and easy outlets should therefore be provided for the vapours. 

6. Use of Steam.—This has many advantages. As it enters the retort 
it cools the hot spent shale, forming water gas and ammonia. It 
can be carefully controlled to distribute the heat uniformly, and 
finally prevents excessive decomposition and the formation of 
undesirable nitrogen and sulphur compounds, hard to eliminate 
in the refining process. 

(d) Refining Problems.—As characteristic differences between crude 
shale oil and crude petroleum, the high proportions of unsaturated 
hydrocarbons, and also a considerable percentage of nitrogenous bases 
of the Pyridine and Quinoline type in the former are recorded. This 
accounts for the fact that, whilst in Scotland shale oils seldom yield over 
75 per cent. of refined products, in a “‘ complete petroleum refinery” in 
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This gasoline is of higher specific gravity and, weight for weight, will 
yield 10 to 15 per cent. more energy. 

The refining problem is to remove the troublesome diolefine compounds 
(causing the foul odour and undesirable colour) without serious loss of the 


The removal of colour is alluded to as probably easy to be solved. 

In conclusion, a table is given showing the general character of Colorado 
shale-oils. The ten distillation records are typical analyses selected 
from over 1500 tests and partial tests in refining made by the Colorado 
Geological Survey (1921). 

The paper concludes with a statement made by this authority which 
points out that the gasoline and kerosene will be hard to clarify, but will 
equal or surpass those from well petroleum. 

The lubricating oils are superior to those of well oil. 

The wax is of superior quality. 

Residual tars and coke have not at present been satisfactorily tested 
as regards their uses and value. 

There can be no doubt of the commercial possibilities of the shale-oil 


| 
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ImprRoveMENTs RELATING TO THE MANUFACTURE OF BRIQUETTES. 
Isidore Brun, E.P. 214,229. 


A binding material for use in the manufacture of fuel 
be prepared by granulating a mixture of dehydrated 
from its oils, and crude petroleum pitch. 


Om SHatzs Meruop or Concentratine.—S. H. Dolbear. U.8S.P. 1,510,983 
of Oct. 7, 1924. 


The organic 
froth with oil, and therefore can be 
blowing with air and collecting the froth. A small amount of an electro- 


deposition of the inorganic materials F. G. P. R. 


Active Carson.—K. Rhode. U.8S.P. 1,505,496 of Aug. 19. 
Carbonaceous material, such as brown coal, peat and so on is oe 
nated with alkali and heated to 1000° in the absence of air. The 
material obtained is suitable for gas absorption. 8. F. B. 
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